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EXPLANATION OF PLATES. 


EXCISION OF JOIXTS.— Plate XVT.— Pa<re 61(5. 

Fig. 1. Sketch from a photograph of a patient, Bhowiiig tlie result of excision 
of the knee-joint. 

Fig. 2. Sketch from a ])hotogra]>h of a patient after e.xci.Nion of the shonliler- 
joint hy single incision. Showing the appearance of the shoulder, 
and the power which the arm retains. 

Plate XVII. — Page G30‘. 

Fig. 1. Excision of the head of the humerus, by the method recommended in 
the Ijccture, pp. 034 to 030. Tlie saw is shown in the l*Iat^^ as 
at)pHed from bcdiind, as it should be in oy)eratiiig on the left arm. 
In operating on the right arm the surgeon grasps the ])roJected 
head of tlie bom; with his left hand, and saws the bom* from before 
backwards. 

Fig. 2. Outline tignre, showing Ibe liii(*s of incision used for excision of the 
elbow-joint. Pagi; 030. The* dotted lines )‘ej)r(‘sent the positions 
of the single longitudinal, ami II incisions. 

Fig. 3. Excision of the elhow' hy the single longitudimil hn'ision. The posi- 
tion of the narrow saw^’s shown as a]>plied for leimual of articular 
ends of the ulna and radius. 

Fig. 4. Excision of wrist-joint, hy tlie two lateral incisions, (reduced from a 
plate in Pourgery and Jacobis OperaHve Surgery), The only 
dilference between this and the modem operation is, that in tin; 
latter the bone-pliers and narrow saw are used instead of tlie 
chain-saw represented in the plate. See page (141. 

Fig. 5. Ex(;ision of the knee-joint hy liinated incision. The condyles of the 
femur have been removed, ami the narrow saw is sliowii as apjdied 
for removing a thin slice from the articular surface of the tibia. 

, Pages 644, 045. 

Figs. 6, 7, 8, and 9. Dr. Watson’s apparatus for the purposes of after-treat- 
ment in cases of excision of the knee-joint. Page 646. 

AMPUTATION— DISSECTIONS OF STUMPS.— 

Plate XVIII.— Page 662 . 

Fig. 1. Dissection of a double-flap stump of the forearm, showing the muscu- 
larity retained, and the neuromata resulting from section of the 
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great nerves. It will be observed that ihe en<ls of the median and 
iilnar uerve‘«, altliongli far from the cicatrix, and deeply covered, 
pres(*nt nenromatus enlargement, y(*t the stump was not a painful 
one. 

Fig. 2. dissection of an old stump of the thigh, formed by circular amputa- 
tion. Tlie femur projects the cicatrix, there are numeious neuro- 
mata, one nerve is stretclied over the end of the bone. 

Fig. 13. Stump of arm wldch had been amputated in eai’ly life by Mr. 

Liston. TJie bone continued to grow and projected the cicatrix ; 
this projection terminated in a hook-like process. The case is 
referred to at ]mge 652. 

Fig. 4. Stump of leg, formed by long posterif)r tiap method, thirtecui years 
before th(‘ patient’s death. 'J’Jie fibi*-'-’ of the gastrocnemius and 
soleus muscles, folded over the end of tne bone, present all their 
muscular character, and very considerable thicknes-. S(;e page 652. 

Fig. 5. Drawn from a sketch, taken by tlu* late Sir (’liarlcs Hell, from an 
operation in the Royal Intirmary, to show the J’edundancy of 
muscle in the llap method by transfixion. The case was one of 
primajy amputation. 


AMl’lTATTON.— Plate XIX. - Page 658. 


Figs. 1, 2, 3, 4, and 5, repre.scnt the method of amputation of the thigh by a 
long anterior llap, on the principles i*econinieiul(‘d by the Author. 
Page.s 657, 658. 


Fig. 1. The dottisl lines mark the incisions and extent of the long anterior 
and .short jiosterior flap. ^ 

Fig. 2 shows tin* cut surface.* of the Haps, and the section of the condyloid eml 
of the femur, after the operation is comjdeted. 


Figs. 3 and 4 are reduced copies of .sketc,he.s from nature of a stump formed 
by tlie above ])rocedur(*, twenty -one days after the operation. Fig. 3 
gives a lateral, and Fig. 4 a front view of the stum]\ Sketched 
by Dr. Oaton. 


Fig. 5 repnisents the r(*siilt of ihe operation, about a year after amputation. 

The anterior flap is firmly consolidaU d over the end of the bone, 
ami the cicatrix is .seen to be r- tracteil on the posterior aspect of 
the limb, Ry Mr. •Iji\esay. 


Fig. 6 is an outline .‘'ketch from a stump, formed by double llap, after Liston’s 
rnethoil, of eipial anterior ami posterior flaps. The line of the 
cicatrix is seen in the centre of the surface of the stump, corre- 
sponding to the end of the 'muk*. 


Fig. 7. Outline .‘sketch of the Author’.s modification of Li.ston’s method, 
debcribed at page 653. 


Plate XX. — Page 694. 

Fig, 1. Amputation of a finger, by the method described at page 694. 

Fig. 2. AiUjudatiSit of forefinger. The distal end of the metacarpal bone 
is being removed obliquely by the angular cutting-pliers. 
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Fig. 3. Renioviil of middle linger jind a portion of the meUearpal bone. Tlu; 

sketch allows tin; method of applying the straight ciUting-pliors for 
section of the metacai*[»al bone. ^ 

Figs. 4, 5, and fi re])rescnt amputation of the thumb and its metacarpal bone, 
by the method described at page 600. Fig. 4. The dotte«l lines 
mark the incisions, and the thumb as pushed inwards, to relax the 
muscles, and facilitate transfixion. Fig. fi. The thumb stretched, 
to render the ])arts tense as the knife cuts out to the suiface. 
Fig. 0. The wound resulting from the operation. 

Fig. 7. Partial amputation of tin; hand, all the fingers removed, leaving the 
thumb. The flap in this case Avas formi*d from the palmar aspect 
of the hand. 

Fig. 8. Amputation at the wrist, as described at page 007. 


Plate XXT.--~?age 700. 

Fig. 1. Amputation of the forearm by a long posterior and shorter anterior 
flap. 

Figs. 2 and 3 rejire.seut the performance of am]Mitation at the elbow- joint, 
and the cut suifaee after disarticulation has been accomplished. 

Figs. 4 and 5 show llu* linos of incision and llie flaps as formed in amputa- 
tion of tlu; upper arm by klr. Teale\s method of re< tangulai‘ llaps. 
(From Teale.) 

Figs. 6 and 7 represent amputation of the arm by Ihe cireailur mdliod. Tn 
Fig. 7 the edge of the knife is direeted obli(pi(dy upwards in clear- 
ing the bone, as rc'coni mended by Alanson. 

Fig. 8. Amjnitation of the arm by anterior and posteiior fla]»h eiil by trans- 
fixion. 


Plate XXII.- Page 704. 

Ainpiitatiuns at the Shoulder-Joint by the deliuid, <loiibh‘ 
lateral flap, and Author’s me’tliods. 

Figs. 1 and 2. Amputation at shoulder by deltoid flap. Fig. 1 represents 
the formation of the deltoid flap, and exposure of head (d the 
humerus. Fig. 2. Di.sarticiilation. The assistant grasping the 
vessels previous to cutting the axillary flap. (After Sir (fliarles 
Bell.) 

Figs. 3 and 4. Method of arnjnitation by two lateral flaps. Fig. 3 rejnesonts 
the method of ti ansfixion in case of the left arm, and the, form and 
extent of the flap. Fig. 4. Tlie posteiior lateral flap formed and 
reflected. The head of the bone has been disarticulated. The 
knife is about to cut the axillarv flap. 

Figs. 5 and 6. Amputation by the author’s method, as described at page 704. 

Fig. 5 represents the flap when formed ; the posterior circumflex 
artery is seen uninjured, except in its small terminal branches. 
Fig. 6 shows the result when the flap is adjusted. 



XX 


EXPLANATION OF THE PLATES, 


AMPUTATIONS— LOWER EXTREMITY. -Plate XXIII.— Page 708. 

Figs. I and 2 show ihi* lines of incision in amputation of tlie toes, and in 
l)artifil am])iitations r)f the foot. 

Fig. 3. Ani])utation of tlie ]jhalanges of the groat too. 'riio iniernal incision 
is ])rolongod far down, so as to obtain sufficient cov<*ring for the 
largo head of th(^ inotcitiirsal bone. 

Fig. 4. Method of anipiitating the too by V-sha]»ed incision. 

Ph’g. 5. Amputation of all the toes at th(‘ir jiincdioi, with the nu'tatarsiis. 

Figs. 6 and 7 roj)r(*sont the formation of the jdantai- Ha]) in Hoy’s or Lisfranc’s 
am 2 )utation, by tran>lixion, or by cutting the Hap after disar- 
tieailating. 

Fig. 8 shows the cut surface, resulting from the opt'ratiMo. 

Figs. 9, 10, and 11 reiweseiit amputation at the ankle by Syme’a method. 

Fig. 9 shows the disse<‘tion of the heel-fla]) from th(i os c.alcia ; 
Fig. 10, the cut surfa<’e of the slump after coni])letion of the 
o])eratioii ; Fig. 11 gives the result of sucdi amputation some years 
after th(‘ operation. Page 712. 

Figs. 12 and 13 show the liii(‘s of incision in ]\rackenzio’s amputation by 
internal calcaneal Hap. Page 712. 


Plate XXIV.^-- Page 710. 

Figs. 14 and lo re[)reseiit amputation of the leg by a long posterior Hap, by 
the Jiiethod described at ]»age 710; and Fig. 10 rt‘preseiits the 
result of the ojuu’ation, Irom sketches taken from nature. 

Figs. 17 and 18 are outline sketches of stum])s fornierl by the above method. 

Figs. 19 and 20. Am]uitatioii of the Ihigh by double Hap. The lower 
dotted line in Fig, 19 ijidicates the long posterior Hap as reccmi- 
inended by Jnston ; the np]K;r is the extent of tin? posterior Hap as 
recommended in the Author’s modification of the. double Ha]» 
oj)eration, ]»age OoH. 

Figs. 21 and 22 exhibit tlKi steps of transHxinn and disarticulation in ampu- 
tation at the bi])-Joint, as described at page 718. 

Plate XXV. - Page 722. 

The pati(‘nt Robert ])avid>on. Aft(*r 2 )rimary amputation at the hip-joint 
for injury. Stic Clinical C\ise,s. 


Plate XXVI. — Page 732. 

The i)atient M. W. Showing result of ainiuitatioii at the hi]) by double flaps 
(as recommended at page 718). See Clinical ('ases. 

INJURIES OF THE HEAD.— Plate XXVTT.— Page 758. 

Fig. 1. Intra-cr^ial extravasation of blood from injury of the middle menin- 
geal artery, in a case of fissure of the cranium. The symptoms 
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were at first those of roncussion : the symptoms of compresssion 
came ou rapidly after reaction set in. From original sketch by 
Dr. James Moore. 4 

Fig. 2. Fungus condni ’following a compound comminuted fracture of the 
cranium caused by gunshot. ((.\ise of A. Boswell. See Clinical 
Cases, ])age 801.) 

Fig. 3 is a sketch of the brain from tin* siime ease. A section has been made 
which exliibits the relations of the fungous jwotnision, and thci 
cavity of an abscess, filled with broken-<lown clots and pus, in the 
bi'ain-su])stance at thi* base of the fungus. (iSketched by Dr. 
Lauder.) 

Fig. 4 shows intra-cranial sujjpuralhui, arising fi‘<jm a l»low on the cranium. 

The juiruleiit collection is]»hici*d between tlie bone, and dura iiiatei*, 
whilst a c()I lection of unhealthy saniuns ])iis, corresponding to the 
internal suj»[)uration, is situated externally between the bone and 
pericranium, constitufing Pott’.* Pully Tuniom*. Dr. Caton. 


INJUBJKS OF IIFAD, FRACTURES OF TllM (UIANHJM, AND 
OPERATION OF TREPAN.— Plate XXVIII.— Page 77 H. 

Fig 1. Diagjvun to ex]dain the views of Mr. Vincent a.s to the ilirection of 
the impulses on the contents of th(‘ cranium from blows inflicted 
at dilferent parts of tlie skull. Set* ])age 755. 

Figs. 2 and 3 are views of the interior and exterior of a shai*])ly-di‘pressed 
fracture, .su]iposed to be caii.sed by a blow with a hnmmer .such as 
i.s used for lu‘eaking stones. The faint dotted line in I'ig. 2 indi- 
cates the position where the base of the depi*es.sed fj’agment sliould 
he sawn aci’oss, to enable the surgeon to remove it Avitliout using 
the trephine. See Lecture LXXXIV'., j)age 780. 

Fig. 4. Sketch from John Ikill’s Eurfjery, illustrating the ad\ajitage of u.'iiiig 
the crafiial saw in.‘<tead of the trejdiine in c(‘itain ca^i'S. See 
Clinical Cases, ])age 807. 

Fig. 5. Sketch from Sir Charles Bell, showing the result of the operation of 
trepan. The plan in this figure shows the fracture from the 
interior, and its relation to the circle of bone removed to allow of 
the fragments being i*emoved or elevated. 

Figs. () and 7 are ])ortiona of cranial btnies removed by the tr(*phine to 
ex'hibit the Vearying thickne.ss of the cranium in different indi- 
viduals and in different jiarts of tin*, same skull. 

Fig. 8. Necrosed bone thrown off from the circular oj)ening made with tlie 
Ircipan. 

Fig. 9. The instrument termed the trephine. 

Fig. 10. The trepan. 

TUMOURS OF THE UPPER JAW.— Plate XXIX.— Page 844. 

Fig. I. Malignant fibro-plaslic tumour of the upper jaw, implicating the 
textures of the cheek. The ufiper jaw of the right side and a 
portion of palatine plate of the left side, together with soft textures 
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of the cheek, were removed by operation. A flap was dissected 
from the neck to fill up the gap, as shown in Fig. 2. The wound 
healed ^ell, and the patient was dismissed in good health, with 
wonderfully little deformity of the face. ‘But a similar growth, I 
understand, appeared in the left antrum about a year afterwards, 
in consequence of which she died. (Sketched from nature by^Dr. 
Caton. See Clinical Cases.) 

Fig. 3. Very large firm fibroid tumour of the upper jaw. The tumour, as 
shown in the sketch, projected very largely into the mouth. The 
whole jaw was removed, and the iiationt mrnTe an excellent recovery. 
The result is shown.in Fig. 2, Plate XXX. (From original sketch 
by Dr. John Smith.) 


EXCISIONS OF THE JAWS.— Plate XXX.— Page 845. 

Fig. 1. Sketch of Elizabeth Fitzpatrick, in whom both sides of the jaw were 
removed, leaving only the symphysis. Sec Clinical Case, page 909. 

Fig. 2. From a photograph showing the result in the case represented in Plate 
XX I X., Fig. 3. The contraction of the features, and the deep 
shadows caused by the light during the photographic jn’oeess give 
an unfavourable view of the actual result. 

Fig. 3. From a photograph. Eesult in the case of Mrs. H., in whom one- 
half of the loAver jaw' w'as removed by disarticulation and resec- 
tion. In this case also the shadow^s might mislead as to the extent 
of the incision, as a deep line extends completely under the chin. 
The incision terminates considerably to the right of the chin. In 
other respects the sketch gives a good idea of the result. 


TUMOURS OF THE NECK.— Plate XXXI.— Page 912. 

Fig. 1. A tumour situated in the superior anterior angle of the neck, press- 
ing aside the sterno-inastoid. 'l"he tumour really occupied a very 
deep position, being an outgrowth from the thyroid body. This 
is one of the cases referred to at page 8G5. 

Figs. 2 and 3. Enormous deep-seated tumour of the face and neck. Case of 
Mrs. Jepson. See Clinical Cases. A lateral sketch of the same 
case is given as a contrast v’^’th a malignant cervical tumour at 
page 370*. • 

Plate XXXII. — Page 924. 

Figs. 1, 2, and 3. Engraved from photographs of the lad Manson, showing 
the position of the deep cervical growth and the result of the 
operation. See Clinical Cases. 

DISEASES OF AIR-PASSAGES.— Plate XXXIII.— Page 898. 

Surgical anatomy of the parts concerned in Ifracheotomy in the child. 

Fig. 1. The skin^jplatysma, and fascia have been reflected, exposing the 
stemo-hyoid and thyroid muscles, and the intermuscular line, on 



explanation of the plates. 


xxiii 


either side of which the central jugular veins pass down to con- 
vei’ge in the supra-sternal fossa. 

Fig. 2. Deeper view of the same region. The intermuscular tissue has been 
divided, and the sterno-hyoid and thyroid muscles are held aside 
by hooks. At tlie ii})per part of the dissection the thyroid cartilage 
^ is exj>osed, less angular and prominent than in the adult. Bolow 
it we see the th3’^roid body, connected with which, on each side, we 
see the lateral prolongations of the thj'mus gland. The deep 
thyroid veins fue seen partly overlapped by the thymus gland, and 
immediately below the isthmus of the thyroid body, and between 
the veins, the trachea is seen bare at^the point where it should be 
opened in tracheotomy. Externally to the prolongations of tJie 
thymus gland iiorti(nis of the commoji carotid arteries are exposed 
to show the dost; relation of these vessels to the trachea. (Drawn 
from nature by J. Noble. See page 898.) 

TRA(T1EOTOMVV-Plate XXXIV. -Page 899. 

Fig. 1. Sketch from nature, showing a plum-stone Hrmly impacted in left 
bronchus. Page 875 ; also Clinical Cases, page O.'Jl. 

Fig. 2. Sketch from nature, showing occlusion of larynx and upper part of 
trachea l\y false membrane. Tracheotomy was performed witii 
marked relief, but the disease extended to the trachea and bronchi 
below the opening, and proved fatal. See case of D. R., in 
Clinical Cases, page 942. 

Figs, 3 and 4, The form of trachea-tube recommended. 

Figs. 5 and 6. The double spring hook for keeping the incision open to 
facilitate the introduction of the tube, or to allow the child to cough 
up portions of false membrane before the tube is introduced. The 
instrument is figured closed, and also with the blades expanded. 


HERNIA.— HiEMORHHOlDS.— Plate XXXV. Page 998. 

Fig. 1 exhibits the appearance of parts, in a case of gangrenous hernia,, after 
removal of the mortified portion of bowel. The upper and lower 
orifices of the intestinal tube are seen, and the valve-like fold of the 
mucous surface between them. (Case referred to at page 1001.) 

Fig. 2. Portion of gangrenous intestine. A large ulcerated opening is seen 
at one part below the (joiistrictioii. ^ 

Fig. 3. Portion of gut with numerous small perforations, resulting from aw 
slower form of gangrene. In this case the patient, an old wornarij^ 
went on very favourably for some days, when she was suddenly 
seized with acute peritonitis, which had been caused by the escape 
of the feculent matter by the minute pc'rforations. Page 992. 

Fig. 4. Hinmorrhoidal protrusion of congested folds of mucous membrane at 
the anus. This form of disease htus sometimes been confounded 
with prolapsus ani. See page 1189. 


HERNIA.— Clinical Case.— Plate XXXVI.— Page 1047. 

View of the parts in a case of femoral hernia, in which the irregular obtura- 
tor artery constricted the hernial protrusion, and required to be 
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tied an^ divided^ to relieve the constriction. The distal end of the^ 
obturator arte^ is obliterated, and the ligature has separated. The 
Jligature still remains on the proximal end of the artery, which is 
much diminished in size, whilst the epigastric proportionately 
' enlarged. See Clinical Cases. 

Platb XXXVIL— Page 1086. 

Anatomy of the parts concerned in Lithotomy. 

Fig. 1. Superficial dissection of tlie male periniouni ind iscliio-rectal region. 

The pudic aitery and its brciuchos are shown on the left side of the 
plate ; on the other side the vessels have been removed to show 
tlie pudic nerve and its branches. The line of the lateral incision 
is indicated by a dark line. 

J*'ig. 2), peep dissection of the same parts. The lower part of the rectum, to- 
’ gethei with all the supeificial soft paits, has been removed to 

expose the prostate and base ol the bladder. See pages 1086, 
1087. 


Platv. XXXV 1 11.— Page 1094. 

Lithotomy — Outline sketches. 

Fig. 1 shows the method of cutting on the curved staff ordinarily used. 

Tlie course taken by the* knife and extent of the prostatic incision 
arc indicated by dotted lines. 

Fig. 2 shows the method of cutting on the rectangular staff. The course 
taken by the knife and extent of the prostatic incision are indicated 
by dotted lines. 

LITHOTOMY.— Plate XXXIX.— Page 1095. 

Fig. 1. Patient secured in the position for the operation. The dotted line 
^ marks the course and extent of the lateral incision. 

Fig.'i. Lateral view of the perineum and pelvis, showing the position of the 
knife in cutting into the groove of the staff The dotted lines 
indicate the staff and the extent of the prostatic incision. These 
sketches are reduced fiom original drawings fiom nature, by Dr, 
John Smith. 

'ig. 3. Staff, knife, and forceps, used in the opei'ation. 

ig. 4. The loop-bandage for secuiing the wrists to the middle of the foot, as 
in Fig. 1. , 
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INTHODUCIORT LP(TURB JO SUOIAT SURaJt VT DiSI AbES AVI) On RATIONS ; 
Necessary Piefautiouc ‘(^ijndirig Opt rations — Picpii.vtoiy Examination and 
Troatmeiil ol Patnut — Points of Detail in nfirtnct to oollattial Anaiige 
nicuts — Ube of AuTstlictiLS Hints and Ciutions with rtgud to tluii safe 
Admmistiation — Plans foi the Optiitions — Assistants — Afki Treatment of 
Patient 

As introductoiy to the departiTEnt of the course which treats of special 
surgical diseases, and the greater surgical opciations, I think it right 
to bring befoie you, in a suggestive form, the consideration of ceitain 
points which require to be attended to in regard to ojicrations, if we 
would obviate sources of dangci and sccuie a successful icsult. 

Dexterity, caie, and precision, in pcifoiinmg an operation are most 
important elements of success But there aic other (onditions which, 
if neglectied, may mar the success of tlie most dcxterously-pcrfonned 
operation. The conditions I allude to may be embraced and briefly 
discussed under the following heads • — 

Istj The preparation of the patient by suitable preliminary tieat- 
mentb 2d, The arrangements for the opoiation. 3d, The use of 
anaesthetics, ith, Certain general principles to be attended to in al^’ 
operations. 6tk, The after-treatment. 

1, Ip former times the preparatory treatment of patients about to 
nndtego operation was a very formidable matter. A system of ** train- 
by medical treatment, diet, and regimen, was carried out with 
w extreme care, and so prolonged that it often induced evils of a different , 
kindi but quite as dangerous as those which it was intended to obvmte ; 
and hence, as is very often the case, this extreme led to the opposite — 
the neglect or disuse of preliminary treatment. An operation, however 
tSight or simple it may appear to the surgeon, must always be to the 
patient n source of great anxiety and distress. When, therefore, sm 
operation is decided on, the less unnecessaiy delay and suspense the 
better, as the patient in the interval is liable to become nervous, 
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depressed, and less fitted for the ordeal. Whilst, however, prolonged 
preparation is to be avoided, a certain period of delay is necessary in 
most cases of operation, except in those cases where it is required for 
the results of injury or other urgent causes. Thus, in the case of 
patients who are brought from a distance, or those admitted into 
hospital it is advisable that some days should elapse before they are 
submitted to operation, not only that a period of rest may bo afforded, 
but also that the surgeon may have an opportunity of carefully examin- 
ing the state of the patient, and conducting the ]'>reparatory treatment 
accordingly. 

In all cases a careful examination of the chest should be made, and 
the state of the abdominal viscera should as far as possible be ascer- 
tained. The condition of the tongue, skin, pulse, alviiie excretions, and 
urine, requires to be carefully attended to. If the skin be hot and dry, 
the tongue foul, and the secretions unhealthy or diminished, or if 
irritative fever be present, the operation sl^ould bo delayed till these 
conditions have disappeared. Rapidity of pulse, and debility arising 
from hectic depending on the disease which requires the operation, form 
no reasons for delay, but rather indicate the necessity ior the operajtion 
* being performed to remove the cause of the hectic. In cases where 
the urine is albuminous, wo should test it frequently, and at different 
periods of the day, and have due regard to the quantity passed in rela- 
tion to its specific gravity, to ascertain whether the condition is tem- 
porary or persistent, and delay operating until we ^ve thoroughly 
investigated whether there be any extensive organic disease of the 
kidneys or not. When there is much lumbar pain, scanty, coagulable 
urine, accompanied by oedema, the condition is a contra-indication to 
operation : but by dry cupping and cataplasms over the lumbar' region, 
and the use of diaphoretics, mild diluent drinks, and gentle purgatives, 
this conditition, if it depends on temporary congestion of the kidney, 
may yield to treatment, and then the operation may be performed with 
a reasonable hope of success. In cases of disease in which irritative 
fever or much suppuration has been long present, or in cases of malignant 
tumours, there is a great tendency to blood-contamination, and hence 
prophylactic measures to dimiiiisli the risk of pysemia should be had 
recourse to, before as well as after the operation. The prophylactic 
remedies in which I hai^ most faith are preparations of iron and 
chlorate of potash, in moderate or small doses, so that they may mix 
with the food and enter into the formation of the blood. If given in 
large doses they simply irritate the bowels, and are rapidly carried 
off by the bowels and kidneys. ^ 

In performing operations on females, we should studiously avoid the 
catamenial period, and if present wait till it has passed. The patient 
is generally more excitable and irritable during the menstrual period j 
and even in cases in which operations have been performed previously, 
an unfavourable change is often noticeable during that period, healthy 
aciion in the wound being restored as the discharge ceases. At the 
sme time, whilst it is well to observe this precaution in ordinary cases, 
the presence ol%ie catamenia should never be a bar to the performance 
of operations of urgency. Whilst I have thus instanced some of the 
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conditions to be specially attended to, in a large proportion of cases 
all that is required is to give the patient some gentle alterative, or a 
mild purge a day or two previous to the operation, and to regulate his 
diet, so that the digestive organs may be in a favourable state. 

2. Arrangements for the Operation. — In hospital practice a 
theatre, designed with a special view to the performance of operations, 
well lighted, and furnished with suitable tables, and all other appli- 
ances, together Avith the existence of an organised staff of medical 
assistants and nurses, render the arrangemenls for operations so 
methodical, simple, and apparently routine, that the requisite details 
and the forethought required in making the arrangements are scarcely 
noticeable to students who Avitness operations. Hence I consider it 
the more necessary to draAV your attention to Avhat forms a most 
important condition for the proper performance of an operation, and 
specially so in i)rivato practice, Avhere everything must depend on the 
forethought and careful directions of the operator. In all cases of 
operation, not arising in emergencies, it is desirable that the proper 
arrangements should be made beforehand, so that nothing be left to be 
done in the confusion and excited state in Avhich a private family 
generally is on the day of the operation. As all the necessary require- 
ments are simple and easily obtainable, the arrangements can be made 
without any parade or alarm to the patient, whilst much time and 
. annoyance is thereby saved both to the family and the operator. If 
the bedroom of the patient be tolerably large and^well-lighted, it is 
advisable that the operation be performed there, as appearing less 
formidable than transporting the patient into another room. In all 
groat operations I consider it most essential that the patient be placed 
upon a table to undergo the operation. This enables the operator 
and his assistants to act more easily in concert, to obtain better light, 
and to get rid of all appearances of the operation when it is completed ; 
and, what is my special reason, it secures greater safety to the patient. 
Some object to this as unnecessary, and say that in most cases the 
operation had better be performed in bed, as less disagreeable to the 
feelings of many patients, and as causing “less fuss.” Now, my 
experience is, that eventually it always causes ‘‘ more fuss.” It is not 
easy to get at the patient ; the assistants get crowded and awkAvardly 
placed, blood can hardly be prevented soiling the patient’s night-dress, 
and the bed-clothes and the bedding generally get disarranged, so that 
the after comfort of the patient is interfered Avith. All this and more 
serious consequences are avoided by placing the patient on a table, 
and there is no need for him knoAving anything of it. Ho is put under 
chloroform in bed ; the table is easily arranged in another room, and 
brought in when the* patient is unconscious, and he is lifted from bed, 
and placed on the table. His bed is tlien properly arranged, so that 
lie is afterwards placed in as comfortable a condition as his circumstances 
admit of, and after the operation, the table and all the other para- 
phernalia of the surgeon are at once removed. Supposing the room to 
be fixed on, — the surgeon chooses a finn table, of moderate height, not 
.very broad, and of sufficient length to support the patient. An 
ordinary stout deal table generally answers all purposes. This table is 
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covered by a folded blanket, protected by oil-cloth or india-rubber 
webbing, and furnished with a couple of pillows to support the patient*s 
head. A piece of floor-cloth or old carpet should bo placed over the 
carpet of the room, under and for some distance from the table, to 
protect the carpet from being stained with blood. In caa^s of amputa- 
tion, where there may be considerable ^fiffusion of blood, or discharge 
from the diseased limb, the surgeon should direct the friends or nurse 
to provide a tray with sawdust, so as to avoid all disagreeables as far 
as possible, as the sawdust absorbs the fluids, and prevents the risk 
of i^ir accidental diffusion over .the floor. If, however, attention be 
paid to the direction given under the head of bloodless surgery, these 
unpleasantnesses may be avoided. The other preparations to be pro- 
vided by the family are basins, in which to wash the sponges ; and 
plenty of towels, hot and cohl water, and a foot or slop pail, into which 
the soiled water may be emptied. Hot bottles should be ready when 
the patient is replaced in bed after the operation. The surgeon should 
never trust to finding sponges provided ; he should invariably bring 
his own, otherwise he will sometimes have to deal with very doubtful 
articles. In my own practice, I am very particular in regard to 
sponges. Before being used they should be thoroughly cleansed from 
' all sand or calcareous matter, and after every operation I have my 
sponges washed in a weak solution of bicarbonate of soda, to remove 
the blood thoroughly, then in cold water, and lastly, I allow them, 
to steep for a nigjit in a weak mixture of water and hydrochloric acidj 
and in my private practice I seldom use the same sponges continuously, 
or for any long period. The number of assistants required will depend 
upon the nature of the particular operation. In cases of emergency 
we must do the best we cun with what assistance can be procured, but 
in pre-arrangc<l operations the surgeon should consider what assistance 
is required, and arrange the number of attendants and their duties 
beforehand. Whilst there is no necessity for a. large number of assist- 
ants,- there is often an error committed in having too few, and trusting 
to unskilled aid, which sometimes fails when most wanted. The 
oatient need never see any one but the operator, and the assistant who 
Bdministers the chloroform. When he is under the chloroform the other 
assistants are introduced to lift the patient upon -the table, and take 
the places previously assigned to thwa. By a little forethought and 
preconcerted action much bustle is saved. The instruments and 
dressings required in the- operation are prepared beforehand, and 
arranged on a email tray in another room, whilst .the patient is being 
chloroformed. As a general rule, it is advisable that the after-dressings, 
ligatures, suture-needles, and the like, be placed on a separate, tray 
from the instruments used during the operation, • For night operations 
small wax tapers should be at hand, as being more manageable and . 
giving a clearer light than a flaring candle. I have found these tapers 
so useful that they form part of the furnishings of my emergency bftg, 

3. The use op ANiESTHETiCB is now almost uniformly addpted in 
all important operations, the cases in which they are objectionable 
are so very few and exce^onal that they will be better understood, 
when speaking of special operations. I do not intend to 'enter upon 
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the general question of ansesthesia and anssthetics ; that has been so 
fully discussed by my late distinguished colleague, Sir James Simpson, 
that I need only state what I have found to be the most efficient and 
safest method of exhibiting them in cases of operation. I would, how- 
ever, observe, as regards their risks, that whilst we could scarcely expect 
that an agency so potent as to dull or arrest temporarily all conscious- 
ness, should be perfectly free from danger in some cases, or if not care- 
fully watched in its action j yet, when wo take into account the many 
thousand cases in which anesthetics must have been administered, and 
the comparatively few cases in which fatal results have occurred, I think 
we may safely say that few powerful narcotic remedies are so free from 
danger. And it has been frequently remarked that the great majority 
of the fatal results have occurred during the performance of slight 
operations, and when the patient has been placed in the sitting 
posture. At the same time, all due precaution should be taken, such 
as e:xamination of the circulatory organs in suspected cases, and pre- 
paration of the patient prior to the operation. When the patient has 
a weak heart and feeble pulse, or is advanced in life, I usually mix a 
little anhydrous sulphuric ether with the chloroform, or begin by the 
administration of chloroform, adding the ether if the pulse shows a 
tendency to dag. The stimulating effect of the ether under such 
circumstances is very noticeable : although, for general use, the chloro- 
form answers far better.^ As to the quantity to be administered, 
that must be judged of by the effect. I would only remark that 
there is often greater danger from beginning witR small quantities 
than by bringing the patient rapidly under its influence. Measure- 
ment of the chloroform used, is merely to give an appearance of pre- 
caution, and, I presume, to enable the surgeon to be prepared for a 
coroner’s inquest. 

In the Edinburgh Infirmary no special apparatus is employed ; 
merely a folded towel or handkerchief; or, when the ‘‘drop system” 
is adopted, a single fold of the handkerchief or cloth is placed OA^er the 
mouth and nostrils, the face having been previously smeared over with 
lard or oil to prevent the skin being irritated. When the ordinary 
method is employed, the handkerchief is folded into a hollow cone, into 
which the chloroform is poured so as to wpt the interior, and the cone 
is then placed over the mouth and nostrils. When renewing the supply 
of chloroform in this method, it is advisable not to remove the cone 
from the mouth, but merely to open up a part of the outer fold and 
pour the chloroform on the inner fold. When the “drop system” is used, 
a little chloroform is poured on the handkerchief at first, and then 
continuously a2)plied drop By drop, till the full effect is produced. 
When a patient is to be operated on under the influence of chloroform, 
no food should bo given for at least three hours before the operation,, 
so as to allow the stomach to be empty, and thus diminish the inconveni- 
ence and risks of vomiting. A little brandy, diffused in a small quantity 

^ A greiit clamour has receutly been raised'about the dangers of chloroform and the 
adyantages of ether, but after a very extensive experience of the use of chloroform since 
its introduction in 1847 , and having had personal experience of the effects of both these 
ansestheties, I see no reason to alter the opinion expressed above. 
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of water, may be taken about a quarter of an hour before the chloro- 
form is inhaled. This is useful both as a stimulant to the circulation 
and also in obviating flatulence, which is apt to occur in some patients 
when the stomach is empty, and, when present, leads to retching and 
attempts at vomiting. In the Eoyal Infirmary, where the usual hour 
for operations is twelve o*clock noon, the patient gets a light breakfast 
about a quarter to eiglit o’clock, so that fully four hours elapse before 
the anaesthetic is administered. I have spoken of the risk of vomiting, 
for there is great risk of a portion of the vomited matter passing into the 
larynx, and leading to suffocation as the symptoms of asphyxia might 
bo attributed to the chloroform, and time lost in attempting artificial 
respiration. In cases of hernia, where vomiting is present independently 
of the effects of the ana3stl4ctic, gi*eat attention is reipiired on the part 
of the assistant to keep the patient’s head and neck Ij^ing on the side, 
so as to allow the vomited matter to pass easily from the mouth, which 
it cannot do when the head is lying back. Wlien, after an attack of 
vomiting, sudden symptoms of asphyxia occur, T think the proper plan 
would be at once to perform laryngotoniy in the crico-thyroid space, 
and allow air to enter the trachea ; because, if any solid matter has 
entered the larynx or trachea, the peculiar sensory and expulsive powers 
being diminished during ana3sthesia, the foreign body is not expelled, 
as it might be under ordinary circumstances. 

In all cases of important oi>erations the patient should be placed 
recumbent. All articles of dress, which constrict the neck or waist, or 
may in any way iifipedc the free movements of the chest or abdomen, 
should be loosened or removed. The state of the pulse should be 
ascertained before beginning the inhalation, and carefully watched 
throughout. Immediately before applying the chloroform, the patient 
is desired to take a deep inspiration, and then to continue to draw in 
full breaths quickly after the chloroform is applied. By doing this, 
Jess chloroform is required to produce the desired effect, and the assist- 
ant a4ministering it watches carefully the effects produced. In almost 
all cases there is more or less struggling just before the patient gets 
fully under the effect of the anaesthetic. Then the breathing becomes 
stertorous, but regular ; the eye and eyelid insensible to the stimulus 
of touch, and the limbs become flaccid. The s 3 rmptoms which indicate 
danger are — extreme lividity, irregidar gasping breathing, but more 
especially pallor, and irregular weak pulse, or sudden cessatioi> of the 
wrist pulse. Stertorous breathing, so long as the respirations are 
regular, is not necessarily a sjunptom of danger, it merely shows that 
the patient is deeply under the anaBsthetic. The chloroform cloth may 
be removed to a greater distance from the mouth to allow free admix- 
ture of air, or its use may even be intermitted ; but unless the 
breathing be irregular, or becomes stridulous or gurgling, with in- 
creased lividity of the face, there is no need to interfere. 

When the breathing becomes irregular, gasping, gurgling, or very 
stridulous, a;,d the face livid, remove the chloroform, draw forward the 
tongue, pass the finger into the mouth to clear away any mucus over 
the glottis, push -away til uvula and soft palate upwards to avoid 
its interference with the opening of the larynx, and sprinkle cold water 
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on the face and chesty or flip the surface with the end of a wet towel. 
At the same time, artificial respiration, by means of gentle and regular 
pressure on the walls of the chest, not too forcibly or rapidly applied, 
should be used ; or the same end may be effected by the assistant 
drawing the arms upwards above the head, and then pressing them 
down by the sides of the patient, so as to make alternate compression 
and expansion of the parietes of the thorax. Whenever the lips or 
face are seen to become pale, and the pulse to flag in strength, or to 
become irregular, the chloroform should be stopped, and sulphuric 
ether substituted, cold water sprinkled on the face, and artificial 
respiration begun. The case is one of imminent danger. Whilst these 
moans are being used, a small enema of brandy and warm water, or 
the subcutaneous injection of ether, should be administered as a stimu- 
lant. If the patient be carefully watched, and the administration of 
the ether begun when any weakness of pulse is noticed, it will gener- 
ally suffice to restore the force of the circulation, and prevent the 
accession of the dangerous symptoms. Galvanism has been recommended 
and used. If applied, the current -ought not to be directed through 
the chest, so as to affect the heart, or it may do more harm than good. 
It should be applied to the cervical region, so as to pass along the 
course of the phrenic nerve. But I should hardly advise its use, as it 
is likely to interfere with the other and more efficacious measures for 
resuscitation of the patient. Should the face be congested and the 
superficial veins bo prominent, mechanical relief of the distended right 
side of the heart by venesection at the external jugular vein has been 
recommended, and may occasionally be practised with benefit in such 
cases, but this measure is not to be adopted as a matter of routine 
practice unless special indications exist necessitating its performance. 

In my own practice I have mot with one fatal case resulting from 
chloroform. The operation — amputation of the penis — was effected 
with one stroke of the knife. No blood flowed, the pulse at the wrist 
had ceased in an instant, and all efforts to resuscitate failed. Breathing, 
though of a gasping character, was present when the artificial respira- 
tion was commenced. In another case, in which I was assisting, 1 had 
my finger on the posterior tibial artery. The patient was just brought 
under the chloroform, and the operator had entered the knife through 
the skin, when the pulse, without any previous diminution in strength, 
ceased to beat. In both these cases there was fatty heart. I have, 
however, both in my own practice and that of others, seen some 
patients, who seemed to be in a fatal syncope, resuscitated by the 
measures I have ad^secL Almost all the cases in which the dangerous 
symptoms occurred were cases of slight operations. But, after all, the 
risks are very small if the administration be watchfully and properly 
carried out. 

As to its after-effects, the worst are the nausea and vomiting 
which often result from its employment j and in some operations, 
such as hernia, this vomiting may prove serious. In most cases, 
sucking a little ice, or a dessert-spoonful of iced brandy and water, 
given occasionally, and the application of a sinapism over the epigas- 
trium, serve to relieve the sickness. When the nausea and retching 
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continue, a draught of tepid water, to assist the effort of vomiting'" to 
empty the stomach, is often of use, and this may be followed by a 
small opiate to allay irritation and procure rest. It has been stated 
that whilst the use of chloroform and other anaesthetics has done so 
much to facilitate the performance of operations and save the patient 
from suffering, they have given rise to greater danger after the opera- 
tion, that the mortality is increased, that cases do not get on so well 
as formerly, and that pyaemia especially is much more heard of now 
than before anaesthetics were used All this is mere assertion, without 
any distinct proof. And as 1 have had experience in performing and 
witnessing operations both before and since the use of chloroform, I 
feel satisfied that the very opposite is true ; that operations are very 
much more successful inJiheir results than before the use of anaesthetics. 
The patient gaVed botli the physical and moral shock inseparable 
great operations formerly, and which depressed him and exercised 
■^an influence for evil on the result. I was amongst the first to use 
chloroform in a great operation in November 1847 ; and since then I 
have used it, and seen it used, in almost all operations, great or small 
I feel satisfied that, instead of diininishing, it has greatly advanced the 
successful results of oi)eratioiis. It is true, we hear more about pyselnia 
now than wo did thirty or forty years ago, because the name is com- 
paratively a new one ; but the same condition existed under different 
titles: — “exhaustion,*" “surgical fever,** “secondary abscesses,’* “icteric 
irritative fever after operations,** “rigors,** from exposure at open 
windows (a condition once remarkably L tal in “ successful cases **), and 
“ acute sinking,** — all these will be found to coriespoiid wonderfully 
in symptoms, results, and morbid appearances, to the modern pymmia. 
Indeed, it is only of very recent date that some surgical authorities 
have admitted the term pyaemia into their vocabulary — “exhaustion,** or 
“ acute sinking,** having been found to answer all purposes equally well. 

4. The OrERAXiON. — The general principles to be attended to 
must be very briefly stated here, for so much depends on the nature of 
the operation that they are better brought out in their relation V. 
special operations. The plan or method of operating should be care- 
fully considered and decided on beforehand, so that the incisions may 
be effected rapidly (not hurriedly), with decision and precision, every 
touch of the knife telling towards the accomplishment of the object in 
view. If the plan be not decided on, confusion, and a want^of decision, 
in operating, and loss o^time, will be the almost inevitable resulh ' ]li 
the steps of the operation be duly planned beforehand, all will be exe*^ , 
cuted with decision, simplicity, and safety to the patient. The assisfH- 
ants should have their several duties assigned beforehand, and tt^ 
places arranged, so that they may not interfere with the operator^ or 
each other, but that all may act in concert. The incisions should be 
free, deep, and directly from the surface towards the deeper parts, 
without lateral dissection, except in particular operations, such as those 
for the removal of tumours. In certain operations where it is import* 
ant to recognise readily the deep textures, such as in hernia, ligature 
of arteries, or m the Timoval of some tumours^ it will save time in the 
end to pause and secure the small vessels which bleed, so as to prevent 
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oo^ng of blood into the deep part of the wound, which, by infiltrating 
the ceUular tissue, renders it difficult to recognise textures. Besides, 
small vessels, which are easily seen and tied at first, soon cease to bleed 
, actively during the operation, and are consequently often left unsecured, 
and bleed again on reaction taking place ; and in cases of hernia, or in 
other operations near the great cavities or canals, they may bleed into 
> the cavity and give rise to serious risk. When the operation is com- 
pleted, the wound should be washed by poiuing first tepid and then 
cold carbolised or boracic acid water, from a jug, over its surface, to 
remove all clots and arrest oozing. The edges of the incision are then 
approximated by points of interrupted suture, or harelip suture. ‘ In 
some cases we only introduce the sutures, leaving the ends long, without 
tying them, so that if any oozing occurs it may be noticed and arrested. 

b^'^ight hours, any clots of blood which may have formed are 
" i^5®;^''removed with a bit of soft sponge, and by syringing out the 
wound, and then the incision is finally closed, and the local treatment 
conducted on the principles laid down when speaking of incised wounds 
(Lecture XIL) 

; 5. Constitutional After-treatment. — When the patient awakes 
fibm the chloroform, an opiate is given to allay pain and to prevent 
the, restlessness which would otherwise be sure to take place. Should 
sickness from the chloroform supervene, as already stated when speak- 
ing of ahsesthetics, I advise the use of tepid w^ater to render the efforts, 
of vomiting less violent, and to empty the stomach, and then a little 
brandy in iced water may be given. If the nausea continue, a sinapism 
applied to the epigastrium, and a little ice kept in the mouth and 
slowly sucked, or small quantities of iced aerated w^ater, will usually 
arrest it. In some cases, where the patient does not vomit, the nausea 
may continue for some time, and, unless attended to, may prove 
troublesome by depressing the patient. During the progress of the case 
opiates are given at bed-time, if required to obUdn sleep, but the sooner 
wo ^ian dispense with their use the better. In some patients, in whom 
.^iere is much nervous excitement, the use of the bromide of potash, in 
30-gi'ain or 40-grain doses, at bed-time, is often of great service in pro- 
curing sleep, and enabling us to dispense with opiates. As to diet, it 
should be simple, light but nourishing, and given at first in small 
ijlE^ntities, frequently. For a day or two it is probable the patient 
hot be able to take anything but milk diet. Milk beat up with 
tjbe of eggs and a little lime-water will often remain on the 

, i^riiach when ^ other food is rejected, and milk with aerated potash 
i^at^r is also much relished by patients. So soon, however, as the 
ban' bear it^ strong boef-tea, with extract of beef, should be 
or a little white fish, and afterwards, as the appetite improves, 
chop or steak is preferable to slop diet. As regards the exhibition of 
stimulants, that must be regulated by the condition of the patient, the 
state of the pulse, and the appearance of the wound. No routine 
praetice should be followed. In my hospital practice I find myself 
forced to give stimulants largely, owing to the exhausted state of the 
patients, their inability toT ts^e nourishing food, and not unfrequently 
from .their previous habits, or from want of action in the wound. In 
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private practice stimulation is not often needed, and I feel satisfied 
that the routine practice of giving stimulants in all cases of great 
operations is not only unnecessary but dangerous, as over-exciting the 
circulation, keeping up the pulse, and proving detrimental to internal 
organs. If the patient has a moderately firm pulse, and can take 
nutrient diet, the amount of wine or brandy he requires is very little, 
if any. 

Should the pulse keep high and of fair strength with increase of 
temperature, or show a tendency to rise, the remedy of all others which 
I have found of most use as counteracting this condition, and relieving 
the febrile state which accompanies it, is the tincture of aconite 
{Fleming's) in half minim or minim doses, every three or four hours, 
watching its action carefully, and leaving off its Tise whenever the pulse 
lessens in frequency. When the temperature rises and the patient is 
debilitated, large doses of quinine, either alone or with salycilic acid, 
should bo administered ; should the salycilic acid be used, it is better 
administered by enomata, on account of the irritation it produces. In ' 
using these remedies the effects upon the heart should be carefully 
watched. During the after-progress of the case, when the tongue is 
clean, the use of quinine with compound infusion of gentian, and either 
dilute hydrochloric, nitric, or nitro-muriatic acid, will be found of use 
as tonics ; and in cases where there is any want of action in the stump, 
the exhibition of such tonics is often attended with marked benefit. 
In very weakly strumous patients, or where, from the nature of the 
disease requiring the operation, we dread pyaemia supervening, the 
muriated tincture of iron, and moderate doses of chlorate of potash, 
may bo given ; but should the iron produce nausea it must be aban- 
doned. Of course the state of the bowels and the urinary secretion 
must be carefully attended to during the progress of the case ; and at 
first, shortly after the operation, the action of the bowels should be 
assisted by enemata to prevent straining ; and, after ligature of great 
arteries, or in the larger amputations of the lower extremity, the same 
precaution should be used at the period when the main ligatures may 
be expected to separate. 



LECTURE LXIV. 


Operations for the Ligature of Arteries — Importance of a Knowledge of the Kolativo 

Anatomy of the Part to be operated on — Nature of the Incisions required — 

Exposure of Artery : Opening of Sheath— P.issing of Needle — Apparatus required. 
Ligature of Innominate Artery — Ligature of the Common Carotid Artery. 

As I havo formerly discussed the effects of ligature of arteries, and the 
injuries and diseases of the arterial system \vhich require surgical treat- 
ment, I now proceed to describe and demonstrate the operative pro- 
cedures for applying the ligature to the principal arteries. It is not 
my intention to describe the various methods which have been adopted 
by different surgeons, but rather to employ the time allotted to this 
part of the course to careful and accurate demonstration of the points 
most essential to be attended to, in what, from experience, I have found 
to be the best plans of procedure. In every surgical operation a 
thorough knowledge of the structure of the parts to be operated on is 
necessary ; but in very few operations is it so necessary as in those per- 
formed with the view of reaching and tying important arteries. In 
these operations it is generally amongst organs of vital importance that 
the surgeon has to dissect, so that by carelessness or the least devia- 
tion he may wound stnictures essential to life. And in all cases, 
uncertain and difficult manipulations, if they do not lead to immedi- 
ately fatal accidents, are almost sure to be followed by secondary 
haemorrhage. 

Surgical anatomy, consisting of an accurate knowledge of relative 
anatomy, and of the functions of the different structures likely to be 
implicated in the operation, is the only secure basis on which to prac- 
tise the operations on arteries. And I shall therefore preface each 
operation by a brief but careful examination of the anatomy of the 
parts, in so far as these have essential bearings on the operative pro- 
cedure; whether as affording guides to the vessels to be tied, at 
different stages of the operation, as enabling us to avoid injuiy to im- 
portant structures, or as facilitating the deligation of the artery. 

When speaking of operations in general, I stated that the opera- 
tive manipulations would be better understood when speaking of 
special operations. I shall now, therefore, state what I consider are 
the points to be principally attended to in operations for ligature of 
arteries.' 

.The great object in* view is to expose the artery to be tied with 
ihe least possible disturbance of parts, more especially of those parts 
immediately surrounding the vessel, so as to avoid the risk of second- 
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ary haBmorrhage. This object is best accomplished by cutting down 
directly from the surface towards the vessel, avoiding as far as possible 
all lateral dissection or separation of the superimposed textures. The 
superficial incisions should be free, so as to diminish the depth of the 
wound, and, with a few exceptional cases, this free division of the 
superimposed textures should be applied to the deeper fasciae and 
structures covering the sheath. If this principle be not attended to, 
the wound becomes more and more contracted as the operator pro- 
ceeds deeply, till at last, and at the most important stage of the operor 
tion, he will find himself working in a deep hole, in which his manipu- 
lations are confined, and the textures only imperfectly seen or felt. By 
attending to the rule of free division, the oozing of blood gets vent 
externally, the parts are fully exposed, and their position rendered less 
deep. Even as regards the sheath of the artery iteelf, opening it some- 
what freely, or cutting out an oval portion of it on its superficial aspect, 
will entail no danger, if the operator is only careful not to separate it 
largely in clearing the circumference of the artery for passing the liga- 
ture. During the incisions all bleeding vessels should be twisted or 
tied, to avoid the blood infiltrating the textures in the wound. In 
opening the sheath of the artery the surgeon should carefully raise 
a portion with his dissecting forceps, and then either slit it open for 
about a quarter of an inch, or, placing the edge of .his knife horizon- 
tally, cut out an oval portion of the sheath to the same extent. He 
should next carefully separate the margin of the sheath, and fix it 
by seizing it with a pair of artery forceps which are left on until the 
vessel is cleared and the dcligation completed. This little manoeuvre 
prevents the original opening of the sheath being lost sight of, should 
the patient move or tlie parts get displaced, and it also does away with 
the necessity for the fingers of an assistant to hold aside parts. The 
mode of applying the forceps to the edge of the opening in the sheath 
will be imderstood by reference to the sketch of the ligature of the 
femoral artery. 

When the sheath is thus opened, the surgeon, with the point of the 
scalpel, clears the circumference of the artery to the extent of a line or 
two in breadth, so as to admit of the aneurism needle being passed 
without any force. In passing the ane^^rism needle, the handle should 
never be forcibly depressed With a view to make its point project, for 
that elevates the artery from the sheath and breaks up its fine vascular 
connections. The ncfcdle should merely be insinuated below the vessel, 
till its point is seen on .the opposite side, and then the thread is seized 
with the dissecting forceps and hel ! whilst the needle is withdrawn, 
so that all unnecessary disturbance of the artery is avoided. After 
ligature of the great arteries supplying the extremities, the wound is 
merely covered with a piece of protective, and over this a fold of lint, 
supported by strips of adhesive plaster, or dressed by the antiseptic 
meth )d or a modification of it, and the limh then enveloped in a slieet .■ 
of cotton wadding, and laid on a water pillow or some soft cushion to 
avoid pressure. 

The apparatus required for ligature of arteries is 'vei^ suxiple. 
Besides the ordinary dressings, sponges, and other reqiiifitt^ for all 
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operations, the special instruments needed are a sharp-pointed scalpel 
or small bistoury, a probe-pointed bistoury, which may occasionally be 
required ; dissecting forceps, artery forceps, P»an’s forceps, and torsion 
forceps ; blunt hooks or bent metallic spatulse for holding aside the 
textures ; an aneurism needle, armed with fine carbolised ligature silk 
or catgut. 

Some surgeons, more especially on the Continent^ use a grooved 
director on which to divide the fascial textures and the sheath, but it 
really affords no safety, and ought to be dispensed with, as the fasciss 
in the important parts of the operation are better divided with the 
hand unsupported and uninfluenced by a mechanical guide. 

The. aneurism needle should be of the ordinary form, the point 
rather short from the curve. The eye of the needle should bo near 
the point and well finished, so as not to cut or fray the ligature. 
The point of the needle should bo smooth and blunt, but not thick, so 
that it may bo easily passed under the artery without risk of piercing 
the neighbouring vein or other important texture. For the ligature 
of some deep-seated arteries — as, for example, the subclavian — when the 
shoulder and clavicle are much elevated, either Deschamps’ needle or a 
needle with a double curve may be required, the concavity of the curve 
nearest the handle playing on the clavicle, so as to enable the point to 
be passed more easily round the artery, that it may appear at the 
opposite side without raising the vessel from its connections. If thfi 
ordinary aneurism needle, however, be so tempered as to allow some 
slight degree of flexibility, the surgeon can curve it to suit particular 
cases. I have always had my own aneurism needles constructed on 
this principle, and also grooved behind the eye to receive the thread. 
Not that I consider this of any consequence, but finishing off the groove 
necessitates care in finishing the eye of the needle, which I have often 
seen a mere rough perforation. 

In cases in which wo are about to apply the ligature to an artery 
for true aneurism, we must be careful, whilst bringing the patient 
under the influence of chloroform, to compress the vessel nearer the 
heart j for, when the patient struggles, and the muscles become rigid, 
the sac often becomes so tense that there might be a risk of its rupture 
taking place unless such precaution were taken. 

I shall first describe the operations for ligature of the principal 
arteries supplying the head, neck, and upper extremity, and afterwards 
those of the abdomen and lower extremity. . 

The Innominate Artery, though deeply seated, is not so com- 
plicated in its relations but that it can be readily reached and tied. 
The vessel is very short— not much more than about an inch and three 
quarters in length. It arises from the right side of the arch of the aorta^ 
and passes obliquely upwards, as far as the right sterno-clavicular articu- 
lation, where it ends by dividing into the right subclavian and the right 
carotid arteries. It is sometimes called the brachio-cephalic artery, 
from the distribution of its terminal branches. In its upward course 
the artery restsior some little distance on the trachea, and is covered by 
theorist bone of the sternum, and by the sterno-hyoid f^nd stemo-thyroid 
. muscles. In this substernal region the artery is crossed by the vena 
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innommata of the left side, which is formed by the junction of the left 
internal jugular and subclavian veins. Higher up, in the cervical region, 
the vena innominata does not cover it. The arteiy then passes into 
the lower part of the cervical region, and a small portion of it can 
be seen by separating the sterno-hyoid and sterno-thyroid muscles. 
The vessel here lies very deeply, though the textures between it and 
the surface are not numerous. These are the skin and fascia, with the 
sterno-mastoid, sterno-hyoid, and sterno-thyroid muscles, and a quantity 
of loose cellular tissue. It is this part of the vessel that we reach by 
tracing downwards from the right carotid artery. Its surface corresponds 
to a quantity of loose cellular tissue and glands, in which lie several 
large veins returning from the thyroid body. These thyroid veins form 











Fig. 130 

a sort of network over the upper part of the space in which the artery 
lies. The innominate artery is also related to the right vena innominata 
—the vein being to the right side of the artery ; and in close contact 
with the right side of the vessel is the right pleura. 

Op fatwn . — An incision, about two inches long, is made over the 
inner part of the clavicle, towards and over the sterno-clavicular artiou* 

Fig. 136. tneUion S^root of neck exposing the parts concerned in the Operations for 
ligature of the innominate, first part Of subclavian, and origin of carotid arteites. 
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lation, and another, two and a half or three inches in length, along the 
internal margin of the sterno-mastoid muscle, at its lower part, to meet 
the former, where it terminates at the sternum. The skin, fascia, and 
inner attachment of the sterno-mastoid are then detached without 
dissecting them from each other, so as to be thrown backwards in the 
form of the flap marked out by the incisiona The internal jugular 
vein and the root of the right common carotid artery, covered by the 
deep fascia, are now brought partially into view. The stemo-hyoid 
and Bteriio-thyroid muscles should next be cut across, so as to expose 
the deeper parts more fully. The head should be drawn somewhat 
back, as this allows the innominate artery to be drawn up into the 
neck, while the left vena innominata, which covers the artery, being 
fixed by its relations to the right vena innominata and superior vena 
cava lower down, can scarcely be dragged above the sternum into the 
right side of the neck. A little deeper dissection is then made, and 
the artery cleared from the surrounding textures. In doing this great 
care must be taken to avoid the lower thyroid veins and the right 
pleura, which lies below and to the right side of the vessel. The 
needle is then passed below it, still taking care to avoid injuring the 
pleura. 

The operator should gently trace the surface of the vessel till he 
distinctly feels its bifurcation, so as to make sure that the artery exposed 
is the innominate and not the lower part of the carotid, or in case qf 
any irregularity. In performing the operation on the subject before 
my class on one occasion, and inculcating the same precautions as I do 
now, I could not feel the bifurcation. I therefore desisted from farther 
interference, and had the subject injected. The preparation is now on 
the table, and you will perceive that there is no innominate trunk. 
The right subclavian arises from the left side of the arch of the aorta, 
passes between the oesophagus and vertebrae, and so arrives at the right 
side of the neck. When there is any difficulty in reaching the innomi- 
nate, you will find it by tracing the right carotid down to its origin, — 
the simplest and surest method of reaching the trunk common to it 
and the right subclavian. 

The Common Carotid Artery has been so repeatedly tied for 
aneurism, erectile tumours, and other causes, that no one would now 
hesitate to tie it from any fear of the effects which the operation may 
have on the cerebral circulation. 

Although the anatomical relations of the right and left ca^^otid 
arteries are very different in the first part of their course, owing to the 
difference in their mode of origin, yet, in the cervical region, where the 
surgeon has to deal with them, these differences almost disappear. In 
the lower anterior triangle of the neck, the right common carotid is 
more superficial than the left, owing to its origin from the innominate 
trunk, which lies in front of the trachea, whilst the loft carotid in this 
region has a closer relation to the oesophagus on its internal aspect, and 
at the veiy lowest part of the cervical region the thoracic duct corre- 
sponds to its external side. But in other respects, and higher up in 
the neck, their relative anatomy is very similar. 

The general course or position of the common carotids in the neck is 
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indicated by a line drawn from the stemo-clavicular articulation to a 
point nearly midway between the angle of the lower jaw and mastoid 
process. The vessel divides into its great terminal branches, the external 
and internal carotids, at a point a little higher up than the upper margin 
of the thyroid cartilage. In the nock the primitive carotid artery is 
inclosed in a common sheath, which contains the internal jugular vein 
and pneumo-gastric or vagus nerve. This common sheath rests upon 
the front of the cervical vertebrae, and more immediately upon the longus 
colli muscle, and, higher up, upon part of the rectus capitis anticus. 
Between the sheath and these muscles there is a quantity of fine con- 
nective tissue, which permits of free movement of the parts lying in front 
of the vertebras. The cervical portion of the great sympathetic nerve 
also corresponds to the posterior aspect of the common sheath. On the 
mesial side of the sheath are the larynx and trachea, the lower part of 
the pharynx, and the oesophagus — the last-mentioned structure being 
more directly in relation to the left than to the right carotid. The 
superior and inferior laryngeal nerves pass behind the sheath in the 
course which they take towards their destination, and the inferior 
thyroid artery also crosses behind the sheath and then corresponds to 
its inner aspect. Still more deeply, at the lower part of the neck, a 
chain of lymphatic glands lies to its inner side. On its outer or distal 
side the sheath is in relation with the origin of the scalenus anticus. 
Jhe common carotid artery, vagus nerve, and internal jugular vein, 
whilst included in the common sheath, lie each in a separate compart- 
ment ; the septa between them being pretty strong and distinct, more 
especially as regards the compartment which contains the artery, so 

that we may expose the carotid with- 
out interfering with the vein and 
nerve. The artery lies in the inner 
compartment, i,e. nearest the mesial 
line of the body. The internal jugu- 
lar vein lies most external, whilst 
the vagus lies between, and on a 
plane posterior to both. At the root 
of the neck, on the right side, the 
nerve is more exposed between the 
vein and artery, from the somewhat 
oblique upwai^ course which the 
latter takes from its ori^n from 
the innominate. The coverings of 
the sheath vary at different parts of 
the "neck. In the lower anterior 
triangle we have the slm, super^daT 
fascia, and a few of the lower and 
inner fibres of the platysma; the layer of the deep fascia coVemg 
the sterno-mastoid and the inner head of that muscle, the stenib-hjN[)id 
and thyroid muscles, and the deeper layer -of the cervical fa^.frpm 
which the sheath is derived. Iinmediately above this point thQ^he^ 

Fig. 137. Diagrammatic view of the relative anatomy of the common etffoM ertwy' 
above and below the omo-hyoid muscle. , ^ ^ 
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is crossed by the tendon and anterior belly of the omo-hyoid muscle, 
which passes from below, upwards and inwards, to reach the body 
' of the hyoid bone, and forms the boundary between the superior and 
inferior carotid triangles of the neck. If we draw aside or divide the 
omo-hyoid, we see the lateral lobe of the thyroid gland, which gener- 
ally overlaps the inner surface of the sheath. Above the point where 
it is crossed by the omo-hyoid muscle, the common sheath is only 
covered by the skin, platysma, and the superficial and deep fasciae of 
the region. Branches from the superior thyroid artery to the sterno- 
mastoid muscle cross it obliquely from above, downwards and out- 
wards. The descending branch from the ninth cranial nerve passes 
down in front of the sheath and a little above the point where the 
omo-hyoid crosses the sheath, this nerve forms a Joop-Iike junction or 
" plexus with the anterior branch of the second cervical nerve, the 
..branches from which pass to the tracheal muscles. In many cases, 
however, the “ descendens noni ” is covered in by a layer of the sheath 
at* the upper part of the neck. 

The anastomoses to which vve trust for re-establishing the circula- 
tion, after ligature of the common carotid, are so numerous, that we 
need have no anxiety on that point. We have — Is/, The anastomosis 
between the superior thyroid branch of the artery which has been tied 
with the thyroid of the opposite side, and both also anastomose freely 
with the inferior thyroids of the subclavian. 2e/, The lingual, on the 
side tied with that of the opposite. 3c/, The anastomosis between tffe 
facial arteries. 4/A, The inosculations between the occipital arteries of 
opposite sides, and of the occipital with the vertebral. 6/A, The 
terminal branches of the external carotid — viz. the transverse facial, 
internal maxillary, and superficial temporal arteries — anastomose freely 
with the corresponding vessels of the opposite side ; whilst, as regards 
the cerebral circulation, we have free anastomoses between the verte- 
bral arteries and the internal carotids, through the circle of Willis 
within the cranium. 

Operation . — ^Thc operative procedure adopted for tying the common 
carotid artery has never undergone much variation. An incision, at 
least three inches long, is made along the inner margin of the stemo- 
mastoid muscle, commencing higher or lower in the neck according as 
it is our intention to tie the vessel above or below the omo-hyoid. As 
the general course of the common carotid is indicated by a line draivn 
from the stcrno-clavicular articulation to a point a little behind the 
angle of the lower jaw, whilst the anterior margin of the stemo-mastoid 
ns indicated by a line from tlic sterno- clavicular articulation to the 
anterior margin of the mastoid process, it follows that as the vessel 
passes higher in the neck, the muscle diverges from the artery and 
corresponds rather to that part of the sheath containing tlie jugular 
vein, than to the compartment enclosing the carotid. Hence, in tying 
the artery above the omo-hyoid we should make bur incision nearer 
the mesial line, more directly over the line of the vessel, and not follow 
clq^ly the oblique line of the margin of the sterno-mastoid. 

^ Ine patient should be placed with the shoulders moderately raised, 

• the head supported by a pillow, the neck slightly stretched, and the 
'■.2m 
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face turned to the opposite shoulder, so as to make tense the sterno- 
mastoid. The surgeon should next compress tlie neck at the lower 
part, to make the superficial veins turgid, and thus ascertain their course 
in each individual case, so as to avoid them, or tie them previously to 
dividing them if necessary. 

Having indicated this precaution as requisite in the living, I now 
make an incision in the line previously described, through the skin, 
platysma myoides, and superficial fascia. Commencing on a level with 
the upper part of the thyroid cartilage, I carry the incision downwards 
for three inches. When the skin and platysma are fully divided, my 
dneision brings into view the deep fascia. That structure I next divide 

along the anterior edge of the 
stemo mastoid, in the line and 
to the full extent of my spper- 
ficial incision. This exposes 
the margin of the sterno-mas- 
toid. A few light touches 
with the point of the knife 
divide any resisting connec- 
tions, and With the ivory handle 
of the scalpel I now gently 
separate the loose cellular 
tissue, so as to enable me to 
draw the overlapping edge of 
muscle slightly aside by a 
blunt hook. You now ob- 
serve a layer of the deep fascia 
covering in and binding down 
the omo-hyoid and other tra- 
cheal muscles and sheath of 
the vessels ; the sheath being 
covered merely by this fascia 
at the upper part of the in- 
cision. I proceed to divide 
138. this fascia by raising a portion 

of it over the omo-hyoid, open- 
ing it with the point of the knife, anu then slitting it open upwards 
and downwards. The muscular fibres of the omo-hyoid are now 
exposed and bare, and higher up the proper sheath of the vessels, 
more or less overlapped towards the mesial line by the lateral lobe 
of the thyroid body. This latter structure is drawn aside by a blunt' 
hook. The sheath, now fully exposed, is opened carefully by raising 
a portion of it which lies immediately over the artery with a . pair 
of dissecting forceps, and you will observe that I apply the edge of 
the knife horizontally, so as to cut out the portion raised* wi&out 
risk to the subjacent vessel. This manoeuvre results in a rounded open- 
ing 01^ hole in the sheath. I clear the internal edge of this opemibg 
from the vessel, lay hold of it with a pair of artery forceps, so as to fix 
it, and give the fAceps to an assistant to hold the edge gently, or siihply 
Fig. 138. Operation for ligature of common carotid, , 
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let the forceps hang across the neck, and hold the margin aside by their 
own weight 1 next seize the outer margin of the opening in the 
sheath with the dissecting forceps, and clear the vessel to a very small 
extent from its cellular connections, but thoroughly, so as to enable 
me to pass the armed aneurism needle round the vessel without any 
force. If I meet with any resistance I withdraw the needle and clear 
the vessel a little more. When I see the point of the needle on the 
inner side of the carotid, I do not, you will notice, depress the handle 
so as to elevate the point from the wound, as that raises the vessel too 
much from its sheath, and is apt to tear and destroy its vascular con- 
nections. I merely keep the needle firm, and with the dissecting 
forceps seize the ligature and hold it, whilst I withdraw the needle. 
The point of the aneurism needle should always bo passed from the 
outer side of the vessel, so as to avoid risk of injury to the jugular vein. 
If care be taken to open the sheath directly over the artery, and to 
keep the point and surface of the needle close to the coats of the vessel 
in passing round it, there is no risk of including the vagus nerve or 
injuring the vein. In my own experience in tying the carotid in the 
living I have felt the vein in the sheatli, but have never seen it bulge 



Fig. 139. 


Fig. 140. 


over the artery. If, however, the sheath be opened so as to expose 
the vein, it will be more likely to overlap the artery and give trouble 
to the operator. 

The operation I have now demonstrated is that for ligature of the 
carotid above the omo- hyoid. When we require to tie the vessel 
lower down, we extend the incision downwards along the edge of tlie 
mastoid, and draw that muscle more fully aside than in the former 

‘ Fig. 139 shows the parts in ligature of carotid below the omo-hyoid nearly life-siM. 
— AfSr Sir Charles Bell. A, Blunt hook holding aside the sterno-niastold. B, 
'An(^« hook holding the edge of opening in the sheath. C, The onio-hyoid crossing 
th^ . sheath above the opening. D, The stemo-thyroid muscle. E, The carotid arte^ 
exposed. As described in lecture I prefer the catch artery forceps to seize the margin 
the opened sheath, as causing less disturbance of parts. , , . oi £ 

Fig. 140... Ligature of carotid above the omo-hyoid operation completed. A, Skin 
and plafysma, B, Edge of'stemo-mastoid. C, Sheath of artery. D, Common carotid 
tied. E, ligature of ^entist’s silk has by means of ne^le been carried directly forward 
through the skin so as to permit primary union of the incision. 
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opetation ; and now you will observe I divide the fascia which covers 
the omo’hyoid, and separate the connections of that muscle with the 
stemo-hyoid and sterno-thyroid. The omo-hyoid is then drawn up- 
wards, and the sterno-thyroid drawn inwards. The sheath is thus 
exposed, but much more deeply seated than in the higher operation. 
In the living subject, when the neck is short and the omo-hyoid broad, 
it forms a considerable obstacle to dealing with the sheath and clearing 
the vessel ; and I have had occasion to divide a few of its fibres to gain 
room. Indeed, rather than tie the artery very low down, or have 
much difficulty or manq^ulation in the deep part of the dissection, I 
would strongly advise complete division of the anterior belly of the 
omo-hyoid, to expose the vessel easily and lessen the depth of the 
wound, and to render the operation less dangerous. 

In one case, in which I required to tie the left common carotid 
very low down, in a man with a short muscular neck, 1 found great 
difficulty in drawing aside the inner margin of the sterno- mastoid, 
which stood out in strong relief and deepened the wound. This was 
before the days of chloroform ; but still, were I now called on to operate 
so low down in the neck, I would make a small incision at a right angle 
witli the cervical incision, so as to divide the skin and internal origin 
of the mastoid muscle, and reflect the flap thus formed, as in ligature 
of the imiominatc artery, so as to simplify the operative proccdura 

M. Sedillot has proposed to reach the carotid artery by an incision 
between the sternal and clavicular attachments of the sterno-mastoid 
muscle. Such an incision, however, would correspond rather to the 
compartment of the sheath containing the jugular vein than the artery, 
and the operation in the living would be more difficult owing to the 
restricted space between the separated portions of the muscle ; and I 
therefore consider the ordinary method, with the modifications I have 
indicated in certain circumstances, as the best to be followed. 

When the operation is concluded, the head should be bent slightly 
forwards to relax the parts and prevent tension of the deligated vessel. 
To fix the head in this position a circle of bandage round the head is 
connected with slips of bandage fastened to a broad circular bandage 
round the chest, and the patient is placed in bed with the head and 
shoulders raised. An opiate should be given, and some anodyne linctus, 
such as some emulsion containing small doses of hydrocyanic acid, or 
other sedative, to prevent or allay laryngeal irritation. When, however, 
irritation has led tq symptoms of pulmonary congestion, I have seen 
marked benefit follow venesection, with relief of the urgent symptoms. 

Tiie diet should at first be nutrient, but non-stimulant, such as 
white of egg with milk, and farinaceous diet White fish, and fowl, or 
other animal food of a more stimulating nature, may be gradually given. 
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Ligature of tlio First, Middle, and Third Portions of the Subclavian Artcr}'. 

The first or internal portion of the SuncrjAViAN Artery extends from 
the origin of the vessel to the inner margin of the €*int(Tior scalenus 
muscle. On the left side this part of the vessel, as it ascends from the 
thorax, is so situated as to bo scarcely in the cervical region, and is 
consequently beyond the reach of surgical operation. 

On the right side, owing to the manner in which it arises from the 
innominate artery, this part of the subclavian is placed in the neck, 
but is most unfavourably situated for the application of the ligature, 
whether we regard its complicated relations to important structures or 
the numerous branches given off within so short a space. From its 
origin till it reaches the edge of the scalenus anticus, the first part of 
the right subclavian is not more than an inch and a half in length, and 
in this space it gives off the internal mammary and vertebral arteries, 
and thyroid axis. These large collateral branches form a very great 
disturbing force on the distal side of the ligature, and so prevent the 
ha3mostatic process taking place ; while, on the 2 )roximal side, we have 
the force of the cardiac circulation through^ the innominate and right 
carotid arteries. The relations of the first part of the subclavian artery 
are also much more complicated than those of the innominate arteiy. 
This part of the subclavian is crossed in front almost immediately after 
its origin by the vagus nerve, whilst the recurrent laryngeal branch of 
that nerve curves round it, so that both these important nerves are in 
close contact with the vessel. Upon it and the innominate artery also 
lie the cardiac branches of the vagus. Immediately external to the 
vagus the internal jugular vein crosses and covers the artery, whilst 
below, the vessel is in relation to the commencement of the right vena 
innominata. This part of the subclavi^ui is also in close contact with 
the pleura, and with the great vertebral vein. The latter is very 
troublesome in the operation, and cannot well be drawn aside, from its 
being fixed. 

In most cases of subclavian aneurism, whete any artery has been 
tied, the innominate has been the vessel chosen, for the reasons before 
given ; but when the first part of the subclavian is to be tied, nearly 
the same incisions Jire required as in the former operation : — one over 
the inner part of the clavicle, dividing both origins of the stemo- 
mastoid ; apd another along the anterior margin of the sterno-mastoid, 
taking oaue to avoid the external jugular vein, which lies along the 
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outer edge of the muscle. The arteiy is then exposed by careful dissec- 
tion, and important structures held aside till the aneurism needle is 
passed below it <and the ligature secured. It might be thought that 
the chief danger in tlie operation would be the sudden interruption of 
the supply of blood to the parts furnished by the subclavian ; but the 
real danger consists in the tendency which the free and forcible circula- 
tion around the dcligated point has to disturb the subsequent hsemo- 
static process. 

On reaching the anterior scalenus, the subclavian artery passes 
behind that muscle, and is directly covered by it until it emerges from 
behind its outer margin to gain the first rib, on the surface of which 
it continues to rest until, after passing from off the rib, it receives the 
name of axillary. 

That portion which lies behind the scalenus is termed the middle 
portion of the subclavian, and is covered by the whole breadth of the 
anterior scalenus, and its course is crossed obliquely from above, down- 
wards and inwards, by the phrenic nerve, which rests upon the scalenus. 
The subclavian vein lies lower down towards the chest, resting on the 
anterior and inner part of the costal attachment of the scalenus, whilst 
more superficially this i)art of the vessel corresponds to the clavicular 
attachment of the sterno-mastoid muscle, platysma, and skin. In this 
part of its course the subclavian gives off two branches, or more gener- 
ally a short common trunk dividing into two branches — the ascending 
deep cervical, and tlie superior intercostal. This middle portion, then, 
is very deeply seated ; its lower surface is in close relation to the 
pleura, whilst the phrenic nerve crosses its course in front. The third 
or outer part of the subclavian, commencing whore the artery emerges 
from beneath the cover of the scalenus, is only covered by the skin, 
platysma, superficial, and deep fasciie of the neck; but owing to the 
arch formed by the clavick, the vessel still lies very deep. As this is 
the part of the subclavian which is most frequently the subject of 
surgical operation, we reijuire to consider its relations very carefully. 

The external third of the subclavian artery is situated in what is 
termed anatomically the inferior external or posterior triangle of the 
neck, a space bounded internally by the outer margin of the sterno- 
mastoid, inferiorly by the clavicle, whilst the posterior belly of the 
omo-hyoid, passing obliquely iiip wards and forwards, forms the superior 
and outer boundary of the space. Superficially, the area of this triangular 
space is covered in by the skin, superficial fascia, platysma, and deep 
fascia ; whilst under the platysma we find the external jugular passing 
down to join the subclavian vein, and placed generally close to the outer 
edge of the sterno-mastoid, though not unfrequently it lies nearly over 
the middle of the space. Its position, however, can always be readily 
ascertained by pressure on the lower part of the neck, so as to make 
the vein distend. On dividing the deep fascia which binds down the 
omo-hyoid, wo come upon a quantity of loose cellular tissue, containing 
numoi bus venous branches, siich as the transversalis colli and others; 
running towards the subclavian vein. These venous branches^ g^er- 
ally coalesce to foSn a large trunk before joining the subclavian, and 
the large vein formed by their junction lies almost in front of, and In 
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close apposition to, the subclavian artery. We have now arrived at 
the deeper plane of the triangle, on a level with the arteiy and the 
parts in immediate relation with it The subclavian artery may bo 
described at this level as situated in a deeper triangle — the boundaries 
of which are, internally, the outer margin of the scalenus anticus ; ex- 
ternally, the scalenus posticus, the convergence of the scaleni forming 
the apex of the triangle, whilst the base and inferior boundary is formed 
by the first rib, on which the vessel rests. Contained within the limits 
of this deep triangle we find, superiorly, the nerves forming the brachial 
plexus, and inferiorly the subclavian artery. Crossing the area of 
the space near its apex is the transversalis colli arteiy or its branches, 
the posterior scapular and ascending cervical ; lower down, the vein 
already mentioned, lying in front of the subclavian artery, passing 
down to join the subclavian vein, which is situated lower down towards 
the chest, and barely resting on the tendon of the scalenus anticus, so 
as to leave a small space in which the costal attachment of the muscle 
is seen, between the vein and artery. The supra-scapular artery and 
vein lie in close relation to the posterior surface of the clavicle. 

If we now consider the relation of parts in reference to guides to 
the third part of the subclavian, wo find, first, that very generally the 
outer edge of the sterno-mastoid corresponds to the outer edge of the 
scalenus anticus, with sufficient accuracy to form a guide to the position 
of that muscle. Second, that the outer edge of the scalenus is in' re- 
lation at its upper part with the nerves of the brachial plexus, and at 
its lower part with the subclavian artery which lies immediately behind 
it, close to its insertion into the first rib. Third, that this attachment 
of the scalenus anticus to the first rib is marked by a well-defined osscoua 
prominence or tubercle. 

If we pass the finger from above downwards along the outer margin 
of the scalenus muscle to its attachment, wc are gui(led to the tubercle 
on the first rib, and when the point of the finger touches the tubercle 
the pulp of the finger must rest in conta(;t with the subclavian artery, 
which lies in a shallow groove on the rib immediately behind and 
external to the tubercle. Thus we have a scries of guides leading us 
from the surface to a fixed point in close relation to the artery, if it bo 
in the normal position. 

The position and relations of the middle and external portions of 
the subclavian arteries are remarkably constant, for although cases 
have been met with in which the artery ascended high in the neck, 
and then passed downwards, and much further back than usual, or 
others in which the vessel perforated the anterior scalenus, and although 
there are also instances of the vein as well as the artery lying posterior 
to the scalenus anticus, or of the artery passing in front of the scalenus 
anticus, so as to be in close contact with the vein, yet such irregularities 
are very rare. In my own experience as an anatomist, out of many 
hundred bodies dissected in the practical rooms, where any abnormal 
distrib^itions of the bloodvessels were carefully watched for, I have 
only seen two instances of irregularity in the third portion of the sub- 
clavian, in both of which the artery passed in front of the scalenus, 
so is to be in apposition with the subclavian vein, and in both cases 



536 


OPERATIVE AND REGIONAL SURGERY. 


the irregularity was on the right side. The third part of the subclavian 
is usually described as not giving off any branches ; but I believe it is 
almost as common to find the posterior scapular artery coming off from 
the subclavian close to the outer edge of the scalenus, as to find it 
arising from a common trunk with the ascending cervical from the 
th}rroid axis, which is generally stated to be its usual mode of origin. 

The anastomoses to which we chiefly trust for restoring the circula- 
tion after deligation of the external third of the subclavian are — 1^, 
The supra-scapular, with the dorsal branches of the subscapular artery 
in the substance of the supra- and infra spinatus and teres minor muscles. 

The posterior scapular artery, with branches from the subscapular 
along the infeiior costa and base of the scapula, and in the substance 
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of the subscapuLir muscle. 3rf, Minute perforating branches from the 
internal mammary and intercostal arteries, inosculating with thoracic 
branches of the acromio thoracic artery and other thoracic branches 
given off by the axillary. But, besides these more evident and diie^ 
anastomoses, the determination of blood on the collateral circulatfnn 
which follows the obstruction of the subclavian artery brings into rijW 
vascular communications thioughout all the sunounding tissuefip 

Fig. 141 Incision for ligature of third part of the subclavian artery. Tl^ 
of sterno-mastoid has been partially divided to expose part of the sealenus ^ 
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As ligature of the middle part of the subclavian has never been 
performed except as an extension of operations originally undertaken 
with the view of tying the external thkd, in which, owing to disease of 
that part of the vessel, it was found necessary to divide the scalenus 
to reach a healthy part of the artery, it is unnecessary to describe it as 
a special operation. But to consider the further procedure in such 
cases in connection with the operation for tying the third portion of 
the artery : — 

The external third of the subclavian maybe reached so as to apply 
a ligature, by means of a single incision parallel to and about eight 
lines above the clavicle, extending from the anterior margin of the 
trapezius muscle to a point a few lines internal to the outer margin of 
the stemo-mastoid. The more important parts of the operation 
ivill> however, be much facilitated by making another incision about 
an inch and a half in length along the outer edge of the stemo- 
mastoid, so as to join the former incision nearly at a right angle. 
This method enables us, by dissecting or merely drawing back the 
angular flap marked out at the internal part of the wound, to 



Fig. 142. 

expose fully the parts immediately in relation to the vessels, so as to 
^de^, more readily with the artery, or to modify the operation, if 
' necessary, by extending our incision inwards. There is no use in dis- 
isecting deeply at the outer part of the supra-clavicular incision as we 
gain no room by doing so, and it is liable to lead us away from the 
mb^avian artery and endanger the suprascapular vessels. The skin, 
sdiiipeMcial fascia, and platysma myoides, should be divided by the first 
' C^eisidn in the line indicated, care being taken to cut lightly through 
■'the textures over the course of the external jugular vein, so as to avoid 
wounding that vessel, which should be drawn aside, if necessary, by a 
blunt hook, . The next step in the operation consists in dividing the 
fa^a at the middle and inner part of the wound. In doing this 
should be no dissection upwards or downwards ; the fascia should 

- ■ - sriiibftg same incision ; parts of life-size. See also description in text. 
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be divided in the line of the incision directly from the surface towards 
the deeply-seated parts. - When this is effected the angular flap of the 
textures can be drawn upwards and backwards ; not forcibly, but merely 
held aside. At this stage the posterior belly of the omo-hyoid generally 
comes into view, and has by some been recommended as a guide j but 
it is not a safe guide to the artery, since it merely marks the depth or 
plane at which we have arrived. When the deep fascia is divided, the 
operator should pass his finger close to the outer edge of the sterno- 
mastoid muscle, directly backwards, to try if ho can feel the outer 
margin of the anterior scalenus, or perhaps touch the artery itself. In 
general, however, the outline of the scalenus and the position of the 
vessel are rendered indistinct by a quantity of areolar tissue and 
lymphatic glands being interposed, and the operator requires to break 
through this layer with his finger, or by the cautious use of the point 
of the knife, to clear the scalenus more fully ; he then glides the fore- 
finger of his left hand from above downwards along the outer margin 
of the scalenus anticus, till the point of his finger touches the tubercle 
on the first rib, into which the muscle is inserted ; immediately above 
and behind this the subclavian is felt. By attencling to this rule the 
operator will avoid the risk of mistaking the large nerve which passes 
from under the edge of the scalenus immediately above the subclavian 
for that vessel. The next and most important step is to clear the 
vessel for passing the armed aneurism needle. In doing this we must 
keep in view the position of the venous branches crossing the course of 
the artery in front to join the subclavian vein, whilst higlicr up and 
deeper the pleura is in close relation to the deep surface of the vessel, 
and may be wounded in passing the needle. The former of these 
dangers is best avoided by the mode of incision I have recommended, 
which enables the operator to see the deep part of the wound, and, by 
using the point of the finger and nail, gently to se2)arate any loose tissue 
and push aside the veins before using the point of the knife, to clear 
the artery for ligature. The second danger — wound of the pleura — ^is 
best avoided by passing the needle under that part of the subclavian 
which rests upon the first rib, not higher up ; and this rule is also 
advantageous, should the posterior scai>ular artery arise, as it often does, 
from the third part of the subclavian close to the edge of the scalenus. 
The aneurism needle for this operation should be short in the point, 
and have a double curve to play over the clavicle, so as to allow the 
point to appear round the artery without elevating the vessel and un- 
duly separating its connections. In accordance with the general rule, 
the point of the needle should be passed from the position of the sub- 
clavian vein upwards and outwards ; but in many cases it is difficult to 
effect this, owing to elevation of the shoulder raising the clavicle so as 
greatly to deepen the subclavian space. In such cases the point of the 
finger may be made to guard the vein whilst the needle is passed from 
above downwards. 

Should the third portion of the subclavian bo found in a doubtful 
condition for the ^afe api^ation of a ligature, the incisions must be 
extended so as to expose the middle portion. For this purpose the 
incision is carried through the clavicular attachment of the sterno-mas- 
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toid and the superimposed tissues. This procedure, added to the former 
incisidns, exposes the scalenus anticus, with the* phrenic nerve crossing 
it obliquely from above downwards and inwards, and lower down, and 
more internally, the confluence of the subclavian and internal jugular 
veins. Two important arterial branches, the transversalis colli and 
supra-scapular, cross the scalenus more superflcially than the parts 
mentioned, and require to be avoided in dissecting through the cellular 
tissue lying between the sterno>mastoid and the more deeply-seated 
parts. Even in tying the third portion of the subclavian I have seen 
one of these vessels wounded, and give rise to serious embarrassment 
to the surgeon and danger to the patient. And we must also remember 
that these are two of the most direct and important anastomosing 
branches for re-establishing tlie circulation in the upper extremity after 
deligation of the subclavian. The special points of danger, however, in 
this extension of our incision to expose the part of the artery covered 
by the scalenus, is the risk of injuring the phrenic nerve lying upon 
the muscle to be divided, and injury of the pleura, which is here in close 
proximity to the vessel to bo tied. The former danger is met by 
drawing the nerve gently aside by means of a narrow copper spatula, 
and then carefully dividing the scalenus, so as to expose the subclavian 
whilst the wound of the pleura is guarded against by keeping the point 
and concave surface of the aneurism needle in close contact with the 
coats of the artery in passing round it. 

When all oozing of venous blood has ceased, the wound is closed 
by points of suture, and the patient placed in bed, with the arm sup- 
ported but not much bent. The patient should be laid upon the side 
operated on, so that serous discharge or venous oozing, if there be any, 
may escape by the outer angle of the wound. One of the secondary 
risks of ligature of the subclavian, apart from the risk of secondary 
haemorrhage, is the formation of pus at the deep part of the wound from 
the accumulation of discharges which have lodged there, and as there 
is great difficulty in placing the patient so as to obtain a dependent 
aperture of escape, the pus is apt to burrow towards the pleura, and 
even ulcerate into the pleural cavity. To obviate this risk as well as 
that of secondary haemorrhage, there should be tlie least possible dis- 
turbance or fingering of parts during the operation ; all oozing of blood, 
however slight, should be arrested by cold, or some other plan, before 
the wound is closed, and attention given that no accumulation be 
allowed to take place. 
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Ligature of the Axillary Artery in First, Second, and Third Portions — Ligature of 
the Brachial Artery— Ligature of the Riidial Artery at Superior and Inferior 
Parts — Ligature of the Ulnar Artery. 

Ligature of the Axillary Artery used to be peiformed for axillary 
aneurism, but the operation has now been given up. I should only 
perform it in Brasdor’s operation for tying the artery on the distal 
side of the aneurism, in the case of subclavian aneurism, or as a pre- 
liminary to amputation of the arm for that disease. I should be inclined 
to tie the upper part of the axillary, under these circumstances, to pre- 
vent bleeding from the enlarged muscular branches, and also because it 
would avoid having a great number of collateral branches coming off 
between the aneurism and the ligature. The operation is a much more 
difficult one than tying the third part of the subclavian artery. Some 
authorities recommend cutting down between the two portions of the 
pectoral muscle, and cutting through the coraco-clavicular fascia, but in 
doing this M’o come upon the vein and not the artery ; and secondly, 
we have a very constricted and narrow opening with a very deep wound. 
Others, again, advise to cut between the clavicular fibres of the deltoid 
and the clavicular fibres of the pectoralis major, but this is also objec- 
tionable. The best plan is to cut across the fibres of the pectoralis 
major and some fibres of the deltoid, so as fully to expose the deeper 
parts, and then through the coraco-clavicular fascia. Care must be 
taken not to wound the axillary vein, which is superficial and internal 
to the artery. 'The axillary nerves lie to th^. outside of the artery, and 
are not much in the way. This operation, however, merely enables us 
to get at the vessel just at its commencement, and nearly the same 
point can be reached mudi more readily by the operation for ligature 
of the third part of the subclavian, without approaching so nearly the 
origin of the large acromio-thoracic branch, and hence ligature of the 
subclavian is preferable in cases of axillary aneurism. 

The middle or second portion of the axillary artery is never tied 
in cases of aneurism, except when the old or direct operation is per- 
formed, as described at page 353, owing to the number of collateral 
branches coming off from it. When wounded it may require ligature, 
which must bo effected by enlarging the external wound. 

The third pprtion the axillary artery may be tied quite as easily 
as the brachial artery. In this case, our best guide is ihe inner ^ge 
of the coraco-bracliialis muscle. If we trust to the feeling of pulsaf^on 
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in the artery as our guide to its position, we are veiy apt to be misled. 
After-dividing the skin and fascia, the first thiiig we should look for is 
the margin or edge of the coraco-brachialis. Immediately internal to 
it the median and internal cutaneous nerves come into view, and behind 
and between them is the artery. The nerves are separated slightly, 
the arm being relaxed, and the needle is then easily passed round the 
artery.^ 

The BiiACHiAL Artery may require to be tied in cases of circum- 
scribed false aneurism, or circumscribed varicose aneurism: and it 
has in such cases been tied in the middle of the arm with success ; but 
still I think the best plan of treating a false aneurism is to cut into it, 
and tie the vessel above and below, so as to prevent all retrograde 
circulation. The cases in which the brachial artery requires to be tied 
are those in which either the brachial itself or the palmar arch has 
been wounded. In the latter case, the general principle of securing 
the vessel at the wounded point in the first instance should be followed 
out j but if hajmorrhage result after doing this, and if the parts be in 
such a state that we cannot apply pressure directly on them, then we 
must tie either the radial and ulnar- arteries, or the brachial, and apply 
some moderate compression on the wounded point. In wounds of the 
palmar arch we should enlarge the opening in the skin and fascia at 
first, and apply direct compression on the arch, with a bandage and pad 
of lint along the course of the brachial, so as to command the circula- 
tion. In most cases these means will succeed ; but when they prove 
inefficient, or when the coats of the artery slough, then we must tie the 
brachial in the middle of the arm, which is safer than tying both radial 
and ulnar arteries, from the free anastomoses of these vessels, and we 
must also apply a moderate amount of compression on the wounded 
point. 

Ojperation , — The brachial artery is very easily reached, and can 
generally be felt in the living subject ; but we should not trust to the 
feeling of pulsation only, as we are apt to be misled. The best guide 
to the position of the artery is the inner margin of the biceps, the arm 
being extended. The median nerve passes obliquely from without 
inwards and downwards, crossing the vessels, so that it lies upon the 
artery about the middle of the arm. It must be gently drawn aside, 
the vessel cleared from the venm comites, and the needle then passed 
below the artery. When we cut down on the artery at the middle of 
the arm, if we find a largo vessel, without seeing the nerve, it is 
j)robable that the artery has divided into its two terminal branches, 
higher up than usual, and the other branch should be looked for in its 
normal relation to the median nerve. 

The brachial artery may require to be tied at the bend of the elbow 
in cases of false aneurism. A tourniquet is applied at the upper part 
of the arm,, so as to prevent all bleeding ; and an incision is made into 
the sius of the aneurism, and its contents turned out, and the vessel 
tied above and below the wounded point — as already described at 
paga IV 


^ See Clinical Cases, page 563. 
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The Arteries of the Forearm seldom require to be tied except 
for the immediate or secondary effects of wounds. In such cases the 
wound should always form part of our incision, as, otherwise, the 
wounded part of the vessel may not be reached except by unnecessary 
dissection. But whilst this will modify the procedure for ligature of 
the vessels in different cases, I think it right to indicate some general 
rules for the performance of ligature of the radial and ulner arteries. 

To perform the ligature of tlie Radial Artery above the middle 
of the forearm, tlie limb being extended and resting upon its dorsal 
surface, the surgeon standing to the outside makes an incision at least 
two inches in length, and parallel with the internal edge of the supinator 
radii longus muscle. In order to find the edge of that muscle it is 
sufficient to apply the fingers of the right hand upon the radial artery, 
as if to feel the pulse, and trace it towards the bend of the arm by 
following the furrow, which is bounded externally by the supinator 
radii longus, and internally by the muscular mass formed by pronator 
radii teres, flexor carpi radialis, and palmaris longus muscles. 

In this manner the intermuscular space which lodges the vessel is 
easily found. If the incision, however, is not made perfectly to 
correspond with this line, it will not be of much consequence ; to 
remedy this fault it is sufficient to divide a few muscular fibres to 
arrive at the artery, which is always found in the first intermuscular 
space we arrive at in tracing from the external to the internal side of 
the forearm. The mobility of the skin upon the aponeurosis renders 
the examination of this space very easy. The skin alone having been 
cut, the surgeon searches, as we have said above, for the internal edge 
of the supinator radii longus muscle, and dividing the aponeurosis 
parallel with that muscle, and slightly raising it, perceives the vessel 
placed immediately below. But before proceeding to insulate, in order 
to tie the artery, he must open the posterior layer of the aponeurotic 
sheath of the supinator radii longus muscle. This layer divided, the 
operation is easily terminated. 

At the inferior part of the foreaim the muscles which we have seen 
to surround, by their fleshy bodies, the upper portion of the radial 
artery,* being only represented by their respective tendons, a large space 
is left between them, so that nothing can bo easier than the ligature of 
the artery in this region. This aiitery is accompanied, as in its superior 
parts, by two veins, one internal and the other external to it, and 
covered by the aponeurosis and the skin. 

To perform this operation, an incision corresponding with the 
middle of the space which separates the tendons of the supinator radii 
longus and the flexor carpi radialis muscles, must be made to divide 
the skin, and the aponeurosis must be divided to the same extent as 
the skin. This done, the artery, with its accompanying veins, is seen ; 
the insulation must be carefully effected, so as not to wound the veins, 
and the ligature applied. It may be mentioned, however, that the 
rupture of a single vein, or its ligature, if it be small, does not occasion 
any real danger. 

In order to'^tie the^LNAR Artery at its upper part, the forearin 
must be extended and laid upon its dorsal surface. The surgeon, 
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standing either to the inner or outer side of the limb, searches for the 
tendon of the flexor carpi ulnaris, which is readily known at its inferior 
part by feeling for the pisiform bone to which it is attached This 
done, he must trace from below upward the furrow which separates 
the tendon from that of the flexor digitorum sublimis, and thus 
proceeding towards the internal condyle of the humerus, the direction 
is indicated in which the incision must be made. The surgeon, after 
having determined the edge of the flexor carpi ulnaris, makes an incision 
through the skin with the bistoury, parallel to that edge: he then 
searches for the iirst intermuscular space which can be found proceed- 
ing from the ulnar to the radial side of the arm. If the skin be very 
movable, this is easily distinguished, so that, if the first incision bo 
badly directed, it can be corrected by means of the mobility of the skin. 
We could not, however, avail ourselves of this resource had the skin, 
aponeurosis, and a certain portion of the muscular flbre, been cut at 
the same time. ^ 

Having found tlie intermuscular line which is formed by the contact 
of the flexor carpi ulnaris, and of the flexor digitorum sublimis, the 
aponeurosis which unites them must be divided, and those muscles 
forcibly separated from each other. In order to facilitate the opening 
of the wound it is recommended that the hand be slightly flexed upon 
the forearm, and the forearm upon the arm. In following the external 
surface of the flexor carpi ulnaris from within outward, we see upon 
the same plane first the ulnar nerve, the internal vein, and then the 
artery with the other vein to its outside. At the superior angle of the 
wound the nerve is separated from these vessels by a space which 
diminishes towards the inferior angle, until they come into immediate 
contact. The vessels having been exposed, the artery must be insu- 
lated and tied. 

Ligature of the ulnar artery at the inferior part of the forearm 
becomes much easier. The two muscles, which, being in apposition supe- 
riorly, cover the artery and its accompanying veins, are in this region 
separated from each other for the space of five or six lines, so that it is 
extremely easy to arrive at the artery. To accomplish this, an incision 
through the skin must be made parallel to the tendon of the flexor 
carpi ulnaris, but two or three lines external to it ; the position of the 
pisiform bone, into which it is inserted, fonns a sure guide to the ten- 
don. Having divided the skin, the last-named tendon must be found, 
and the aponeurosis divided to the same extent as the incision in the 
skin. The opening having been made, the tendon of the flexor carpi 
ulnaris, the nerve, and then the vessels, are exposed to view ; the artery 
is placed between its two veins, it is easily insulated, and its ligature 
accomplished. 



LECTUEE LXVIL 

Surgira] Anatomy of the Iliac Art(*ries — Steps of the OiK?ration for tying them — 

Modes in wliieh the Cireulation is subsct^uently re-establi-hcd — Direct Ligature 

of the Iliac Aitcriuh for Ancuiism. 

The abdominal aorta, on reaching the lower part of the lumbar vertebrae, 
divides into its tenniiial branches, the two common iliac arteries, and its 
more direct continuation, the small artery known as the middle sacral. 
Its two great lateral branches, the common iliac arteries, descend 
obliquely outwards and somewhat forwards, diverging until they arrive 
in front of the sacro-iliac synchondrosis, at which point each common 
iliac again subdivides into the internal iliac or hypogastric artery and 
the external iliac. 

The internal iliac artery passes abruptly downwards from the point 
of division in front of the sacro-iliac syncliondrosis, and, on arriving at 
the level of the ischiatic notch, subdivides into numerous branches 
to the various pelvic viscera and otheis which pass through the 
obturator foramen and ischiatic notch to be distributed outside the 
pelvis. The external iliac artery, from its place of origin, passes down- 
wards and slightly outwards until it reaches a point nearly midway be- 
tween the anterior superior spine of the ilium and tlie symphysis pubis 
corresponding to the ilio-pectineal eminence ; it then passes beneath 
Poupart’s ligament, and receives the name of common femoral. The 
relations of the arteries whose general course 1 have indicated may be 
stated as follows : — Each common iliac is about 2^ inches long, and in 
its descent rests on the lateral aspect of the bodies of the inferior 
lumbar vertebrae, and is somewhat in rela ion laterally to the inner 
part of the psoas muscle, to whith it approaches more closely at its 
bifurcation. On the right side the common iliac trunk rests, in its 
lower half, upon the jimcCi on of the right and left common iliac veins, 
where they are about to form the inferior vena cava ; or, more pro- 
perly speaking, rests on the commencemt/it of the cava. On the left 
side the common iliac vein lies completely internal to the correspond- 
ing artery. 

In front these vessels are covered by. a layer of the peritoneum, very 
loosely connected with them, and easily pushed aside. Still more in front 
we have the abdominal viscera and inferior mesen<;pric artery, and the 
anterior abdominal parietes, which have a variable relation to tl^ 
vessels in regard to diijtance, according to the development or dUten- 
sion of the abdomen and the state of the 'nscera. Ihe Ureter oj^casioia- 
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ally crosses the common iliac trunk ; more generally, however, this 
duct crosses obliquely immediately below the bifurcation, or just at that 
^oint. In either case the ureter is very loosely connected with the 
^^ts over which it passes, and when the peritoneum is pushed inwards 
from off the surface of the vessels the duct follows the peritoneum. 
The internal iliac artery in its course rests posteriorly on the nerve 
connecting the lumbar and sacral plexus, and on the nerves forming the 
latter plexus as they pass outward. The corresponding veins lie to the 
inner side of the artery, towards the upper part, where the surgeon 
should apply his ligature, for the internal iliac tmuk is very short and 
variable in its length. The numerous veins wJiich coalesce to form 
the internal vein have also very variable relations, some passing behind 
and some crossing it in front, and require to be carefully avoided in 
clearing the artery for ligature. The ureter lies in front, attached to 
the posterior surface of the layer of peritoneum which passes from the 
lumbar region and iliac fossa, and covers the fore part of the internal 
iliac artery. 

The external iliac artery rests throughout its whole course upon 
the inner aspect of tlio psoas muscle, and more immediately uj)on the 
aponeurotic fascia, covering the muscles of the iliac fossa. The con- 
nective tissue here is very fine and loosi^, so that tlie vessel is easily 
separated fiom its ijosterior connections. The exteuial iliac vein lies 
in close contact with the internal side of the artery, find in front a 
branch of the genito-crural nerve lies ui)on it ; further removed, and 
gradually passing tov ards the parietes, the spermatic ailery and veins 
also j)ass down in front. In some cases lymphatic glands lie in close 
relation to the vein, at the lower part. The fold of peiitoneuin rellcctcd 
from the anterior abdominal paiietes upon the iliac fossa covers the 
fore i)art of the vessels, but at a short distances above Poupart^s ligament, 
corresponding to the point of ndlection, the peritoneum may be said to 
be se2)arated by an interval Iroin the artery find vein ; ami throughout 
the whole of the iliac fossa, and immceliately above J^oupart’s liga- 
ment the ijeritoneum is so loosely connected as to be easily separable 
from the vessels ; whilst liigher uj), in tlie lateral region of the anterior 
abdominal parietes, the membrane is vciy closely connected with the 
fascia transversalis, and attempts to separate it from the parietes there 
would almost certainly be attended with laceration or puncture On 
arriving close to PouparPs ligament, the external iliac gives off two 
branches, the deep epigastric and circumflex ilii arteries. The foniier 
courses obliquely upwards and inwards, the latter outwards, in tlic 
direction of the si)ine of the ilium. The vas deferens, as it passes 
from without inwards, ci’ossos the course of the external iliac vessels, 
more especially that of the vein, and, together with spermatic vessels 
forming the spermatic cord, lies in })retty close relation to the anterior 
aspect of the vessels near the lowest i)art of their course. Lastly, in 
front we have the intestines projecting into the i)oritoneal sac, and the 
antericnr' abdominal parietes, as in the case of the other iliac arteries. 
In speaking of the general course of the external iliac artery, I have 
dracribed its normal position on the anterior and inner asi>cct of the 
psoas throughout its whole length ; but in old persons, or in cases in- 

2 N 
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which an aneurism or other cause of obstruction to its circulation is 
present^ the artery, owing to the feeble cellular connections which it 
has with the fascia on which it rests, forms numerous flexures, or one 
or two large curves, so that a large part of the vessel often dips into 
the true pelvis before it ascends again to gain the pubis. This need 
give rise to little or no difficulty in operating for ligature of the vessel, 
because, at its lower part it is always found on the pubis ; so that, by 
tracing it from that point upwards, or from its bifurcation downwards, 
its position in any case can be readily ascertained. But it is well to 
recollect how easily it is displaced, in relation to diagnosis of iliac 
aneurism, and in deciding whether the external or common iliac artery 
should be tied ; for in some cases of aneurism, low down on the exter- 
nal iliac, the tumour disjdaccs the upper part of the artery, curving it 
on itself, and thus might mislead us as to the extent of healthy artery 
between the aneurism and the common iliac. ^ 

Operatmi . — From the anatomical disposition of the parts, as de- 
scribed, it results that to expose and tie any of the iliac arteries, the 
skin, superficial fascia, the aponeurosis of the external oblique, and 
the internal oblique and transversalis muscles, together with the trans- 
vorsalis fascia, must be divided, whilst the peritoneum must bo care- 
fully separated from the iliac fossa, and pushed aside. 

In performing the operation, the patient should bo laid upon his 
back, the pelvis a little inclined towards the hcaltliy side, so that the 
floating intestines may fall into the pelvis and cause less projection of 
the peritoneum into the wound. The operator, having ascertained the 
position of the spine of the pubis, commences his incision about two 
inches external to that point, and about eight lines above the crural 
arch, and carries it obliquely upwards through the skin and superficial 
fascia for about three or four inches, so that it shall terminate above, 
about ten lincjs internal to the anterior superior spinous pi’ocess. It is 
evident that by this lino of incision we cannot come directly upon the 
artery, but then wo weaken the abdominal parietes less than by any 
other line of incision, and we reach a part where wo can most readily 
push aside the peritoneum without risk. Any branches of arteries or 
veins which bleed should be tied, and then the aponeurosis of the 
external oblique muscle divided to the same extent as the incision of 
the integuments. The fibres o^the internal oblique and transversalis 
muscles are next carefully divided, to the extent of two inches, at the 
lower outer part of the ^ound. The fascia transversalis is thus exposed, 
and must be divided with great caution lest we wound the peritoneum. 
Perhaps the best method of doing this is to raise a small portion in 
the dissecting forceps, and apply the edge of the knife, held hori- 
zontally, so as to cut out a small portion. This enables the surgeon 
gently to separate the edges of the opening in the fascia, and enlarge 
the opening with a probe-pointed bistoury, the edge of the bistoury 
being directed outwards. By the small opening thus made, the opera- 
tor enters his forefinger and carefully separates the peritoneum from 
the transversalis fascia and muscles in the lino of his incision, and then^ 
slits up the ihterna^blique and transversalis muscles to such an' 

^ See Clinical Oases ; case of Mr. C. H. 
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extent as may be necessary to enable him to reach the vessel. Ho 
next pushes the peritoneum aside and inwards from the iliac fossa so 
as to expose the artery. An assistant, whose hands have been previ- 
ously dipped in warm water, holds aside the sac of the peritoneum 
and contained viscera, so as to keep them out of the way of the 
operator, but this must be done with great care. If necessary, the 
outer margin of the wound may be held aside by a curved metallic 
spatula, but in general the 
vessels are readily seen. The j 

fine cellular sheath should 

be opened over the fore part *■ ^ 

of the artery, and the oir- ^ 

cumferencc of the vessel 

cleared, so fai* iis is required \\ \ 

to pass the armed aneurism \ 

needle. The point of the 

needle should be passed ^ 

from within outwards, so 

as to avoid injuring the a 

vein. When the point ap- \ ' 

pears at the outer side of ' 

the artery, the ligature is / 

seized with the dissecting / 

forceps, the aneurism noodle / . 

withdrawn, and the vessel 
tied. Before closing the 

wound all clots should bo removed, and any bleeding points secured. 
In closing the incision, the sutures should be ))laced deeply, to pre- 
vent the risk of protrusion, and to obtain union of the deep as well 
as of the superficial parts of the incision, and thus obviate weakness 
of the abdominal parietes. In passing tho sutures with this view, 
care must of course bo taken to avoid juncture of tho peritoneum with 
the needle. When the oi)oration is completed, a large flat compress of 
lint is placed over the wound, and kept in position by broad strips of 
adhesive plaster, so as to support the abdominal wall in the vicinity 
of the incision. When removed to bed, tho patient should bo placed 
on the sound side, to remove, as far as possible, all pressure from the 
weakened part, and an opiate given to procure rest and diminish the 
peristaltic movements of the intestines. 

The operative procedure for reaching either the internal or com- 
mon iliac arteries, is, up to a certain point, precisely similar to that 
just described; but when the surgeon has to some extent separated the 
peritoneum from the iliac fossa, he continues to separate it further up 
from the interior of the transvcrsalis muscle and fascia, pushing it 
gently inwards, and then, with a probe-pointed bistoury introduced flat 
on his finger, he turns the edge upwards and extends the incision to 
tho degree required to enable him to reach the vessel which he wishes 
to tie. He must, however, remember that the closer attachment of 
the parietal peritoneum, and the greater bulging of that membrane 
I'ig. 143. Opetation for ligature of external iliac as described in text. 
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high up in the abdomen, render it more liable to injury, and he must 
also keep in mind his proximity to the ureter and spermatic vessels. 

The method of tying the external iliac by a nearly transverse 
incision, about six or eight lines above Poupart’s ligament, as practised 
by Sir Astley Cooper, enables the surgeon to reach the vessel easily 
enough at its lower part, in the case of a femoral aneurism which does 
not bulge upwards. But the vessel is exposed too near its collateral 
branches, the epigastric and circumflex ilii, and the spermatic cord is in 
greater danger. The principal objection, however, is. that we cannot 
tic the vessel higher up, should that be found necessary, without having 
recourse to a new line of incision, such as that which I have described, 
so that the oblique ascending incision — ^Abornethy^s method, as it is 
sometimes termed — is that generally, and I think deservedly, preferred. 

The arterial anastomoses which maintain and ultimately re-establish 
the circulation beyond the point of deligation in the case of ligature of 
the external iliac artery, are very numerous, for, as I have already 
shown, every minute twig enlarges at first. But the larger and more 
direct inosculations, are — 1. The internal mammary from above, with 
the de(‘p epigastric from below, the deligatcd part. 2. The ilio-lumbar 
and the lumbar branches of the aorta, with the deep circumflex ilii of 
the external iliac. 3. The extra-pelvic branches of the internal iliac, 
with branches of the femoral — as, the scrotal branches of the deep 
pudic, with those of the superficial or inguino-pudic branch of the 
common femoral, and the gluteal ischiatic and obturator, with the 
branches of the intenial and external circumflex and perforating 
arteries from the deep femoral. 

When the common or internal iliac arteries have been tied, the 
free cpinmunications between the branches of the two internal iliacs, 
and of both with the middle sacral, together with the anastomoses just 
mentioned, speedily re-establish the circulation below the ligature, and 
the maintenance of the distal circulation is amply provided for. 

When speaking of inguinal aneurisms, 1 r^erred to the revival of 
the old operation for aneurism, by opening the sac, turning out the 
contents, and then tying the vessel on either side of the sac. It is 
scarcely possible to lay down rules fo»' the steps of such operations. 
The jdan hitherto adopted has been to command the circulation through 
the abdominal aorta, by means^of the abaominal tourniquet, and then 
to make a limited incision through the anterior parietes into the sac, 
to enable tiic operator to introduce his forefinger and break up the 
adherent coagula ; then rapidly to enlarge this opening upwards and 
downwards, and turn out the coagula, ?uid so expose the interior of the 
sac, and recognise the opening of the artery into it above and below, 
and clear the vessel and tic it at these points. 

From what I have seen of such operations, it always a2)pearod to 
me that very great difficulty occurred in recognising the orifices of the 
artery in the sac, and this is what we might expect from the way in 
which tiue aneurism, either sacular or fusiform, arises. Again, as I 
have pt>iiited out wlum speaking of the loose connections of the exter- 
nal iliac artefy, an afRurism of the lower part of that vessel, by enlarg- 
ing, may push iqi or aside the upper part* of the vessel, and lead.Jshe 
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surgeon to suppose it necessary to tie the common iliac. 1 should, if 
performing such an operation, make my incisions through the abdomi- 
nal parietes where these were not adherent to the sac, by dividing them 
upwards and outwards towards the ilium and hank. Then, passing the 
finger gently downwards between the sac and the parietes, as far as 
that could be done without force, I should divide the abdominal wall 
in that direction. The peritoneum in such cases is usually pushed 
upwards and inwards by the tumour, and is so far removed from injury. 
Having enlarged the opening of the abdominal wall as far as could be 
done without injury to the sac, I should then feel with my finger for 
the artery higher up, so that an assistant might command it by direct 
compression, or I should clear it as closely down to the sac as possible, 
and place a ligature under it, and entrust it to the assistant. Then, 
returning to the lower part of the incision, I should b}* careful dissec- 
tion divide the crural arch and fascia lata in the groin below the 
tumour, to command the circulation from below, and if possible trace 
and expose the artery close up to the sac, and let an assistant compress 
it directly. All being thus prepared, I should make a small incision 
into the sac, break up the coagula, enlarge the opening, and turn them 
out. The circulation being commanded both above and below the 
aneurism, I should then tie the upper ligature which had been placed 
under the vessel, and entrusted to an assistant at the earlier stage of 
the operation. If the lower portion of the artery admitted of ligature 
above the origin of the e])igastnc and circunifl(*x ilii, 1 sliould tic it 
there, but if not, then, aft(»r tying these branches, I should clear the 
common femoral where it had been exposed, pass a ligature below, 
and tie it. Any coagula which r(*maiii or portions of the sac which 
can be removed without risk to the peritoneum, should be cut away, 
so as to diminish the risk of extensive suppuiation, and the wound 
then closed. 
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Ligature of the Femoral Artery : in Lower Part of Scarpa’s Triangle ; in Hunter’s 
Canal — Anastomoses by which the Circulation is restored — Ligature of the 
Anterior Tibial Artery : of the Posterior Tibial Artery. 

From the point where the external iliac artery emerges from below 
Poupajrt’s ligament into the region of the thigli, until it enters the 
popliteal space, by passing through the opening in the tendon of the 
adductor magniis, the vessel receives the name of femoral. The general 
course of the Femoral Artery, if we include the commencement of 
the popliteal, is indicated by a prolonged and gently spiral line, which, 
in relation to the* femur, descends from w'itliout inwards and backwards, 
then more directly downwards, and lastly, outwards and backwards, 
winding round so as to gain the posterior aspect of the femur in the 
popliteal s])aco. The common femoral artery, the direct continuation 
of the external iliac, is always a very short trunk, not exceeding an 
inch and a half in length ; and, after passing from off the pubis, 
descends sui)orficially, being merely covered by the integuments, super- 
ficial fascia, and tlic iliac portion of the fascia lata, and a variable 
quantity of fat and lymphatic glands lying on the fascia over the vessel. 
In this part of its course the vessel rests upon the lower part of the 
psoas, having the mass of the iliacus muscle, wliich is here united with 
the psoas, in relation to its outer side. The {interior crural nerve is in 
this region deeply seated between the iliacus and psoas muscles, but 
soon becomes superficial, and lies about a quarter of an inch, or rather 
more, to the outer side of the artery. The common femoral vein lies 
close to the inner side of the artery, and rests on the pcctineus, a 
quantity of cellular tissue intervening. The common femoral gives off 
superficial branches — the superficial epigastric, superficial circumflex 
ilii, and superficial pudic. It then sends off the great profunda or deep 
femoral, which gives off numerous branches to the muscles and other 
textures of the thigh. The femoral artery continues to descend in 
the course already described till it reaches the popliteal space. As the 
femoral artery di*scen<ls in the thigh, it gradually passes more deeply, 
and its relations become more complicated ; the vein, which above lies 
to its inner side, gradually comes to be placed behind it, so that the 
artery rests upon the vein. Both these vessels, together with the great 
saphenus b{anch from the anterior crural nerve, are inclosed in a com- 
mon sheath, which lies in a canal bounded internally by the adductors, 
and externally by tlW vastus internus, where these muscles' copyergo 
neai' their attachments to the femur. A layer of dense fascia^ stretch- 



LIGATURE OF THE FEMORAL. 661 

ing from the vastus to the adductor muscles, passes in front of the 
vessels and closes the canal anteriorly. This fascia becomes aponeurotic 
towards the middle and lower parts of the thigh, and the canal, for two 
or three inches above the point where the vessels pass out of it into 
the popliteal space, is very narrow and contracted. In the middle and 
lower third of Scarpa’s triangle, the femoral continues to be covered 
only by the skin and fasciae ; but gradually the sartorius muscle, which 
descends obliquely inwards from the superior spine of the ilium, comes 
into relation with the vessel, lying at first close to its outer side, on a 
plane superficial to it ; next, slightly overlapping ; and at last lying 
upon and covering the artery throughout the remainder of its course 
in the femoral region. The point of election for tying the femoral is at 
the apex of Scarpa’s triangle, just where the sartorius begins to over- 
lap the vessels, and hence the inner edge of this muscle forms our guide 
to reach the artery at this point ; whilst, if we require to tie it lower 
down in Hunter’s canal, the outer edge of the sartorius again serves as 
our guide to secure it. Under the fascia, beneatli the sartorius, and in 
front of the sheath, there are sometimes a quantity of fat, and some 
nervous filaments from the anterior crural, which cross tlie vessels 
obliquely. From the point where the femoral artery gives off the pro- 
funda, with the exception of a few muscular branches no large collateral 
branch arises from it, until, at its lowest part ; just before it passes 
through the adductor into the popliteal space it gives origin to the 
anastomotica magna. 

Operatim , — I have already said that the point of election for 
tying the femoral artery is towards the lower part of Scarpa’s triangle, 
immediately above its apex, where the sartorius and adductor longus 
muscles approach each other. Here the sheath of the vessels is com- 
l)€Tiratively superficial, and the relative position of the sartorius gives 



us an excellent guide to the artery. The surgepn having ascertained 
the course of the sartorius, and also the position of the saphena vein 
and the superficial veins which sometimes join that vessel in this 
region, should make an incision about three inches long, beginning 
two inches below the apex of Scarpa’s triangle, and continuing it 
upwards to the requisite extent along the course of the artery. This 
Pig. 144. Incision for ligature of femoral at the apex of Scarpa’s triangle. 
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line of incision will correspond at its lower part to tbe inner margin 
of the sartorius. Higher up the muscle lies more obliquely outwards, 
less in relation with the artery. In operating on the right limb, the 
surgeon cuts from above downwards in the same line and to the same 
extent. This hist incision should merely pass through the skin, 
superficial fascia, and fat, so as to expose the fascia lata, shining 
through which the sarfcorius muscle is generally seen. The fascia is 
next carefully divided along the inner edge of the sartoiius, at the 
lower part of the wound, and slit up in the direction and to the full 
extent of the superficial wound. This exposes the fibres of the 
sartorius ainl the fascia covering the sheath of the vessels, under which 
there is often a quantity of fat. The ojierator should now trace from 
above (lownwaids with his finger, so as to feel the pulsation, and so 
re-asaure himself of the exact position of the artery. Without any 
further dissection, the edge of the sartoiiu^ is gently held aside at tlie 
part whore it begins to overlap the sheath. The fascia is oji^uod 
immediately over the artery by pinching up a portion of it with the 
dissecting forceps, and applying the edge of the knife horizontally 
as to cut out a small piece. The opening so made is enlarged to the 
extent of an inch and a half or two inches When this is done the 



I4j 




inexperienced operator might think that all he had to do was to jMSpiSi 
the ligature, for the vessel comes into view full and rounded* 
the most important steps of the operation yet remain to be perfbtq)^^ 
— namely, opening the proper sheath of the vessels, and insulating 
aitery, for passing the ligature round it. The surgeon should 


Fig 145 rep):esents t]|^incision for ligatuie of femoral artery in Scaipa's .. 

parts of lif« size. The sarlonus is gently held aside by a blunt hook (A) so fNI 
the Iheath of ihe vessel (]b). B, ihe catch artery forceps fixing the ^ 

ing m the sheath * > ^ 
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portion of the sheath, and open it in the same manner as he opened 
the fascia ; and when he has, with the point of his knife, sufficiently 
cleared the sheath from the artery on its inner aspect, he seizes the 
margin so cleared with a pair of catch>artery forceps, and lets &em 
rest on the inside of the limb, so as to fix the opening in the sheath 
(fig. 144). Then, laying hold of the external edge of the opening in 
the sheath with the dissecting forceps, he clears the artery from it in 
the same way and to the same extent as on its inner aspect so that the 
armed aneunsm needle may be passed without any force or undue 
disturbance of parts. Perhaps there is* no artery in the deligation of 
which greater care is requisite in opening the sheath and clearing the 
artery than the femoral. The vein lies completely behind the artery 
at the point where it is usually tied, always closely, often firmly, con- 
nected to it, much more .-o than is the case in other vessels ; and if 
.|h6 artery be not properly insulated, any attempt to force the needle 
b<*tvveen the artery and vein is almost certain to wound the latter. 



Fig. 146. 

The artery should be fairly cleared for about two lines round its cir- 
cumference, so as to allow the needle to bo passed easily. The open- 
.ih|t of the sheath in front is of course larger, a quarter of an inch or so, 
^JibC^pable the surgeon to see the parts. The aneurism needle is 
fti^rally directed to be passed from within outwards ; but as the vein 
quite behind, it is immaterial from which side we pass it, if we 
ly^ttend to the clearing of the artery already spoken ol Should 
^.Jlieedle, by any accident, puncture tlio vein, it should be at once 
ii^t^rawn and passed more carefully. If the thread be tied, and 

the seme inojision, the parts dissected and separated to show the 
of the artery to (D) the vein immediately behind, and (F) the saphenus 
' Wtorius is drawn forcibly outwards, and the aitey <lisplaced inwards. — 

AfteHfc tX B&c,. - 
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allowed to remain, the venous bleeding will be arrested, owing to the 
diminished arterial supply; but the ligature so left will keep up 
irritation, and lead to phlebitis, obstruction of the vein, and gangrene. 
The accident is a very dangerous one ; but we give the patient the 
best chance by withdrawing the needle and ligature, and passing the 
needle again so as to avoid the injured vein. By doing this at once, 
the puncture in the vein may heal, and no bad consequence follow. 
When the needle is so far passed round the artery that its eye and 
the ligature can be seen, the surgeon should seize the loop of the 
ligature with his dissecting foi*ceps, and then withdraw the aneurism 
needle ; this avoids all unnecessary traction on the vessel or destruction 
of its vital connections. The ligature is then to be firmly tied with 
the reef-knot, and both ends twisted so as to form one cord, which is 
brought out exactly opposite the point of deligation. The wound is 
then washed out with a little carbolised water, and its margins closed 
by a few points of suture. Two narrow flat pads of lint are placed,, 
one on either side of the incision, and retained by strips of plaster, to 
keep the superficial in apposition with the deeper textures. The limb 
below the knee should be enclosed in a sheet of cotton wadding, and 
laid on its outer side, slightly flexed, on a water pillow moderately 
filled with barely tepid water. No external heat should be applied to 
the limb or foot. 

Ligature of the femoral lower down, in Hunter's canal, is only 
performed in exceptional cases. I have referred formerly to a case of 
varicose aneurism, where I tied the femoral both in Scarpa's triangle 
and Hunter's canal, so as to include the aneurism between the deligated 
points ; and the details of the operation are given in the Clinical Cases 
illustrative of the treatment of aneurism. But the cases where 
ligature of the femoral in Hunter's canal is required are very rare. 
When, however, the surgeon finds it necessary to perform such an 
operation, it may be accomplished in the following manner: — The 
surgeon having ascertained the position and breadth of the sartorius 
muscle, as in the higher operation, makes an incision fully three indies 
in length along its outer margin. This incision should divide the 
integuments, superficial fascia, and fat only. The operator next 
incises the fascia lata to the same extent, so as fully to expose the 
edge of the sartorius. It is well to boar in mind that, owing to the 
form of the limb, the outer edge of the sartorius lies more internally 
than might be supposed, and also that the muscle is superficial, and 
only enclosed in a thin layer of fascia lata. I mention these points, 
because, if the incision be made deeply^ the fibres of the vastus intemus 
may be mistaken for the sartorius, — a mistake which I have often seen 
made by students operating on the dead subject. If the fascia be 
strong, it is advisable to divide it across the line of the sartorius by a 
small transverse incision about the middle of the longitudinal one, to 
allow of the muscle being drawn fully to the inner side, as, at the 
part whfere the artery is to be tied, the sartorius does not merely 
overlap, but completely covers the aponeurotic canal em^i;»mg the 
vessels. When th^artorius has been separated and draw*' inwards, 
the sti’ong tendinous aponeurosis forming the anterior wall of Hunter’s 
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canal is exposed. This should be carefully opened with the point of 
the knife, and then slit open more fully with a probe-pointed bistoury, 
to avoid all risk, as the aponeurosis is very closely applied upon the 
contained vessels. The proper sheath of the vessels is then opened, 
and the armed aneurism needle passed with the same precautions as in 
the higher operation, and the treatment of the wound and limb is 
similar in both cases. 

When, from any cause, as in my case of traumatic varicose aneurism 
formerly alluded to, the sartorius is adherent, so that it cannot be fully 
drawn aside, I would advise its complete division to facilitate the deliga- 
tion of the artery. The adhesions above and below would prevent the 
divided ends retracting very far from each other, and union ultimately 
would take place with little, if any, loss of muscular power, whilst we 
would avoid unnecessary manipulation in the vicinity of the vessels. 

In tying the femoral by the direct method in a case of false aneurism 
or for wounds, the incision should be free, to enable 
the surgeon to see the parts distinctly, so as to avoid 
injury of the vein. Tlic artery is commanded above 
by the tourniquet, and the sac of the false aneurism 
opened in accordance with the general principles laid 
down in Lectures XLIL and XLIV., vol. I. In 
cases of circumscribed false femoral aneurism I have 
already indicated my reasons for preferring ligature of 
the femoral on the Hunterian principle in Scarpa^s 
triangle. 

The principal anastomoses which restore the cir- 
culation in the log and foot after ligature of the 
femoral artery, are — 1. The long descending branches 
of the external circumflex artery inosculating with the 
superior external articular of the popliteal and with 
other small branches of the popliteal fit the out- 
side and front of the knee. 2. The obturator artery 
and descending branches from the internal circumflex, 
with muscular branches, and with recurrent branches 
from the anastomotica magna below. 3. The arterial 
chain of communication formed by the three per- 
forating arteries inosculating with each other, and 
superiorly with the gluteal, sciatic, and transverse 
branches of the external circumflex, whilst inferiorly 
they communicate with the articular and other 
branches of the popliteal artery. 4. The anastomoses 
of the terminal branches of the profunda with the 
anastomotica magna, the superior articular, and other 
branches from the popliteal. The tibial recurrent 
and the inosculations of the anastomotica magna with 
the articular arteries, assist, especially in cases where, 
as in popliteal aneurism, some of the articular arteries 
are ol^tructed at their 'origin from the popliteal. 

147. CoUateral circulation shown in the thigh. At a, the femoral aitery has 
been obliterated by ligature. 
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Ligature of the arteries of the leg is seldom required, except in 
cases of wounds, or of false aneurism resulting from wounds, and as 
the wound should in general form part of our incision in such lesions, 
this will modify the operative procedure in different cases. Neverthe- 
less, as in the arteries of the forearm, the line of incision should come 
as directly as possible upon the wounded vessel, and be determined by 
certain anatomical guides. I shall therefore describe very briefly the 
operations for exposing and tying these arteries. 

The popliteal artery, almost immediately after it has passed beyond 
the lower margin of the popliteus muscle, divides into the anterior and 
posterior tibial arteries. Tlie Anterior Tibial Artery passes directly 
forwards through the interosseous membrane, and then continues to pass 
downwards, lying upon the anterior surface of that membrane, in a 
slightly oblique course from above downwards and forwards, till it 
reaches the fore part of the ankle, where it receives the name of dorsal 
artery of foot. In this course the vessel with its venso comites is very 
deeply seated in the upper two-thirds of the leg, having the anterior 
tibial nerve at first external and then crossing it in a very oblique 
manner, so as to lie rather in front for a considerable distance. It lies 
at first deeply seated between the outer side of the tibialis anticus 
muscle and the extensor digitomm communis ; and, owing to the 
prismatic form of the tibialis anticus, the broad superficial part of the 
muscle fairly overlaps the vessel. Lower down in the leg the extensor 
proprius pollicis, iirising from the fibula and interosseous membrane, 
intervenes between the extensor communis and the artery, so that, for 
nearly the lower three-fourths of the leg, the artery is placed between 
the extensor of the great toe and the tibial muscle. Nearer the ankle 
the tibial muscle, becoming tendinous, passes fonvards and inwards, 
out of relation to the artery, which then lies between the extensor of 
the great toe and the common extensor of the toes, the former to its 
internal side. 

The best guide to the position of the anterior tibial artery, either 
at the upper or middle parts of the leg, is the outer edge of the tibialis 
anticus. This muscle is very brofid above, and narrows as it descends. 

Operation , — To tie the artery in the upper fourth of its course, the . 
surgeon should make a long incision, slightly cMique, so as to follow 
the margin of the tibial muscle. Th!^ incision should not pass deepet 
than the surface of the aponeurotic fascia binding down the muscles, 
so that the operator may recognise the intermuscular line which separ- 
ates the tibialis anticus from the common extensor. He should recollect 
that the upper portion of the latter muscle i 3 very narrow, not above 
three lines in breadth, and that he is very apt to open the intermuscular 
line between it and the peroneus longus, and thus be led away from the 
artery. The assistant should bo desired to extend and relax the ankle 
alternately, so as to show the outline of the tibialis anticus, before the 
fliscia is opened, in the intermuscular line. The surgeon, with his Anger 
or the handle of the scalpel, then separates the muscles and makes the 
assistant hold them, forciblj^ apart Tliis exposes the vessels and nerve 
at the bottom of a deep and conflned wound. The artery is nesit 
cleared from its venae comites and the nerve, the armed need)e passed . - 



LIGATURE OF THE POSTERIOR TIBIAC 


557 


and the vessel secured. I have had occasion to operate for traunmtiu 
false aneuiism from wound of the anterior tibial in which its bifurcation 
from the posterior tibial was implicated (see Clinical Cases, page 574, 
Mr. G.’s case). 

In the middle of the leg the vessel is reached more easily, as the 
depth of the interosseous space has diminished, and also the bulk and 
depth of the muscles. The incision is similar to that in the operation 
just described — along the outer edge of the tibialis anticus ; but hero 
the surgeon must recollect that that muscle is narrower, and that tlio 
extensor of the great toe is the muscle in relation with the ves- 
sels externally. In other respects the steps of both operations are 
similar. 

The Posterior Tibial Artery is the direct continuation of the 
popliteal, and continues to descend a little to the internal side of the 
middle lino of the leg, resting upon the tibialis posticus and flexor com- 
munis muscles, which separate it from the posterior surface of the inter- 
osseous membrane, until it reaches the hollow or arch of the calcaneum, 
where it terminates in the internal and external jilantar arteries. 
About eight or ten lines below its origin, the i)Osterior tibial gives off a 
largo artery, or, more properly speaking, subdivides into the i^osterior 
tibial proper and the peroneal or fibular artery. This latter is very 
often the larger of the two vessels ; in ordinary circumstances the per- 
oneal artery descends for about two and a half or three inches parallel 
to Jind on the same plane as the posterior tibial, but gradually gets 
covered by the mass of the long flexor of the great too, and so passes 
out of sight, and ultimately terminates in anterior and i)osterior inter- 
osseous branches, communicating both with the anterior and posterior 
tibial arteries and their malleolar branches. AV^licn the peroneal is 
the larger branch it takes the same course, but a little above the ankle 
it emerges from under the flexor of the great too, and again joins the 
posterior tibial ; so that, however small that vessel may be in the upper 
part of the leg, it is always found of large size behind tlie inner ankle. 
The great posterior tibial nerve descends almost exactly in the middle 
line of the leg, so that it lies immediately external to the posterior 
tibial artery and its accompanying veins, and internal to the peroneal 
artery — in other words, exactly between, and in close relation to, both 
these vessels, so that it forms an unerring guide in the deep part of the 
woi^nd, by which wo may reach either vessel. The vessels and nerve 

separated from the soleus by a layer of thin but strong fascia, which 
binds them to the deeper muscles. Then they are covered by tlio 
soleus and gastrocnemius muscles, fascia, iind skin. Lower down, 
where the muscles of the calf of the leg have terminatcid in the 
tendo achillis, the posterior tibial is covered merely by the skin, 
superficial and deep fascia, and its course can be readily recognised by 
its pulsations. 

The plan of operation which is very generally advised for tying the 
posterior tibial in the upper part of its course, is by means of a long 
incision through the integuments, corresponding to the external or fibular 
border of . the tibia, next dividing the fascia, and drawing outwards the 
inner margin of the gastrocnemius, and then either detaching the tibial 
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origin of the soleus from tho bone or dividing its fibres from the surface 
towards tho artery. 

I consider that such a plan is not well suited to effect the purpose 
in the living, and that tho direct plan recommended by the late Mr. 
Guthrie is much better, as enabling us to reach the vessel more 
directly, and really with loss disturbance or dissection of parts ; 
whilst, if it happens that the peroneal is the vessel requiring to 
be tied, that can be effected without any alteration of the original 
incision. I have four times had occasion to tie the posterior tibial 
— and from my experience in those cases, I have no hesitation in 
recommending the mesial or direct operation. In one of these cases tho 
vessel required to be secured in a lacerated wound, and hence the direct 
operation consisted merely in enlarging tho original wound and tying tho 
vessel. In another the operation was undertaken to secure tho posterior 
tibial at its highest point on account of an arterial erectile tumour, appa- 
rently directly connected with it. In that case the posterior tibial was 
found to be very small, and its ligature produced no effect on tho pulsa- 
tion of the tumour ; but, having taken the direct method, all I had to 
do was to clear the parts to the outer side of the posterior tibial nerve, 
and tie the peroneal, which was nearly thrice tho size of the tibial. 
Had I followed the lateral incision, and the exposure of the parts 
boon less complete, the operation would have been very much more 
complicated. 

The plan of operation which I followed on that occasion, and which 
I would recommend, was as follows : — I made an incision about six 
inchos long, through tho integuments on the back of the leg, dividing 
the skin and fascia. Tho posterior sajdicna vein was then cleared and 
held aside, and tho incision continued, so as to separate the two heads 
of the gastrocnemius, to the extent of tho superficial Avound. Only 
one or two small vessels required to bo secured. I next divided the 
fibres of the soleus directly from behind forwards, till I recognised its 
deep aponeurotic surface. This I divided cautiously about the middle 
of the wound, and then, with a i^robe-pointed bistoury, dilated the open- 
ing upwards and downwar<ls to the full extent of the superficial incision ; 
two or three small muscular branches were secured, and the deep fascia 
slit up. The pulsating tumour then projected and filled the wound, 
but was gently held aside, and rendered less turgid by compression on 
the femoral. The posterior tibial nerve was now very distinctly seen, 
and the posterior tibial and.ats veins readily recognised and the artery 
tied ; but, as I have said, it was A^ery small and produced no eflfect. 
Seeing this, I slightly dissected the tissues ^n the outside of the nerve, 
and drew aside a vein which hid tho peroneal artery, exposed that 
vessel, and tied it. Tho presence of the erectile tumour in this case 
rendered the operation more difficult than in ordinary circumstances ; 
yet the comparative ease with which the vessel was reached, and the* 
parts at the bottom of the wound seen, render it in my estimation 
infinitely superior to working in a confined wound, the most important 
part of which is very imj^j^ectly exposed. There is really no division 
of muscular fibres, cxcop^n the case of tho soleus ; for the two origins 
of the gastrocnemius are merely separated along their aponeurotic lino 
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of union, and the tendon of the plantaris drawn aside. Of the other two 
cases 1 have referred to, one was ligature of the posterior tibial for a 
diffuse false aneurism, proceeding from a wound of the posterior tibial, 
close to its origin. The last was a recent wound of the artery, very high 
up. In both the direct method was adopted (see Clinical Cases, pp« 
570 and 574). 

To tie the artery behind the inner ankle, the surgeon makes an 
incision of two inches long, placed nearly midway between the inner 
side of the tendo achillis and the inner border of the tibia and internal 
malleolus, care being taken to avoid the saphena vein. When the 
integuments and fat are divided, the strong aponeurosis which covers 
in the vessels is brought into view and slit open, the posterior tibial 
nerve is seen ; and lying nearer the tibia, just behind the sheath 
enclosing the tibialis posticus and common flexor tendons, is the artery, 
with accompanying veins, from which it can be readily separated, and 
the ligature passed and tied. 



CLINICAL CASES 


ILLUSTRATING THE TREATMENT OE INJURIES OF 
ARTERIES. 


Wounds of Auterik.s — Irani Glinicul Repor t , 18(55-0. 

1. C. C., ajt. 5, juIiuUUmI 4t]i UccoiuIkt. Was kickoil by a borse on the 
inner side of the lelt thij'b in the lower third. Wound bled so profusely 
that she fiiinted, after which the bleedinj' ceased. When conveyed to hospital, 
Mr. Sp(‘nce, on examination, found llu* wound to l>e small and transverse in 
direction. On introducing liis ihif;er he discovenul that the femoral artery 
had been completely torn acres'*, and that its lower portion was retracted into 
the po])liteal hj)ace, while at the same time the upper portion ■was felt beating 
in the uiiper part of the wound. Tlic vein w'as also dlvidcil, the contiguous 
muscles W''ere Jaceialed and briuVed, and llie l)one laid bare. Leg cold ; no 
pulsation intibials. Mr. Spence immediately tmlarged the wwnd, and, tracing 
the course of tlie arteiy, tied both ends, the one in the poi)liteal s])ace, the 
other in JTuiiter’s canal. The limb was wrapped in w'adding, and laid on a 
soft 2)ilJow ; the wound dressed wdlh tejud water, and afterwards with lotions. 
Ligature sejiarated on the twelfth day. No limmorrhiige. llisiuLssed cured. 

2. M. P., ajt. 17, admitted 21bt May. Two weeks previous to admission 
this patient received a w'ouiid in front of the right elbow-joint, from a piece 
of broken glass. The blee<ling, which was very profu.se, w^as arrested by cold, 
and by direct ])rcssure. It recurred, however, twice the same week, and also 
on tlie day of admission. Wlu*n brought to tlie hosintol she was very anaemic, 
and had a small feeble pulse. Mr. Siieiicc, on enlc'*ging the wound, perceived 
a small puncture in the brachial artery# just above the point of bifurcation, 
from which blood issued wdieii the tourniquet w'as relaxed. The vessel "WPS 
tied above and below the opeTiiug, Tlie ligatures sejiarated oii the fourteenth 
day. The patient made an excellent recovery. 

3. Ml'S. F. was admitted 22d Ajiril, with an incised wound over the 

course of the right ulnar artery, a little above tlie wrist-joint. The heemor- 
rhago, which W'Jis yirofuse at the time, hud cejise*!. On sejiarating the lips of 
the wound, however, and sponging it out Ihonnigldy, the blood jetted through 
a small opening which had lK*i*n made in the vessel. A double ligature was 
a[>])lied, and the limb laid on a Gooch’s sjilint. Dismissed cured. ^ 

4. i>. S., while at work in a (xuarry, was struck by the sharp 

spade DU the Duter side of tlie left W'rist. The radial artery was dividec^^ 
the hollow betweeivthc ^dui^mgeal extensors of the thumb. Both enik,#6re 
searcheil for and tied. Cured. ’ i 

5. M. IT., a nurse in the surgical wards, had the right 
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divided in the lower third, by a piece of a soda-water bottle, which burst while 
she was drawing the cork. Mr. Spence, who was in the wards at the time, 
immediately secured the vessel above and below. Erysipelatous inflammation 
attacked the hand and forearm, ending in suppuration on the back of the 
liand. Cured. 

6. J. V. received a deep punctured wound in the textures lying betweefl.' 
the metacarpal bones of the tliumb and fore-finger, llie wound bled con- 
siderably at the time, and on three subsecpient occ.'isions the bleeding issued 
from the bottom of the wound as if the radial had been opened into. On 
admission — there being no linemorrhage-- -pads were placed on the radial and 
ulnar vessels at the wrist, also on the wound, which was on the palmar sur- 
face, and on the dorsum directly opposite. The pads were secured by 
bandaging, the limb elevated and the elbow flexed. After this there was no 
recurrence of haoinorrbage. Cured. 

V. W. B , set 45, a brewer, received a punctured wound over the ulnar 
side of the superficial palmar arch. The patient was admitted a week after 
receipt of the injury, on account of repeated attacks of lifeniorrhage. Pads 
were placed over the vessels and wound, as in the case of J. V. Bleeding 
did not recur, but acute inflammation set in afterwards along the course of the 
synovial sheaths of the muscles of the forearm, terminating in suppuration. 
The matter was evacuated by a deep incision a little above the wrist. Dis- 
missed cured. 

8. A child, aged eighteen months, bad received a wound of the radial 
artery in the lower third of the forearm eiglit days before it was brought to 
the hospital. The bleeding had been arrested at first by a compress and ban- 
dage, but repeated liajinorrhage had occurred. The infant was much exhausted. 
The pressure hud caused sloughy ulcemtion of the wound, and there was con- 
siderable inflammatory thickening and an erythematous blush on the surround- 
ing skin. Tt was evident, however, that ligature was imperative, and I there- 
fore enlarged the wound upwards and downwards, and cleared the artery 
above and below, so as to tie it wJiere the coats were, still Iiealthy. Simjdc 
tepid-water dressing was then applied. Every tiling went on favourably : the 
ligature separated on the seventh day without any hmniorrliagc, and the wound 
contracted and healed rapidly. 

This case affords an instructive example of the danger of trusting to 
compression instead of tying the woundeil vessel at once, ospcciully in the 
-case of a child, where the integuments soon iilrcrato under firm compression, 

. and where the loss of even small quantities of blood is so dangerous. More- 
over, the effects of coiniiression always render the vessel less fitted for ligature, 
and the operation, so simple if performed in the first instance, iq rendered diffi- 
cult from the inflamed adherent, and altered character of the surrounding parts ; 
and if the ulcerative action continue in wound, the risk of secondary haemor- 
rhage ia considerable. Fortunately, in most cases, as in this, the ulceration 
ceases after ligatures are applied, when compression is no longer necessary. 

Remarks . — Even in recent surgical works, a rule is laid down that 
, in primacry haemorrhage no attempt should be made to tie the wounded 
artery unless it be bleeding. This law is certainly very applicable to 
81^11 bloodvessels to which there is no direct guide, and which may be 
g^rally trusted to nature and compresses. But where the artery is 
a size as the radial or larger, there is no security from haemor- 
rm^^thout ligature or acupressure of tho vessel ; and if, from the 
portion direction of the >vound it be suspected that the arterial 

2o 
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trunk hits been opened into, the incision should be enlarged in the 
direction of the course of the vessel, and a ligature applied if necessary. 
Two of the above cases illustrate this modification of the rule, — the 
one shows the necessity of a careful examination of the wound, and the 
early application of the ligature ; the other indicates the risks arising 
from delay. In C. C., the wound looked at first sight trifling. It was 
situated rather low down in the thigh to lead to the suspicion that the 
femoral was opened into, and, but for the blanched appearance of tho 
child, and the mother’s statement that there had been a groat loss of 
blood, the real danger might have escaped observation. In order to 
examine tho injury thoroughly, the patient was placed under chloroform. 
On inserting the finger into the wound it was found to pass obliquely 
upwards, and on tracing the lacerated tendon of the adductor, the 
sartorius was felt divided, and the end of the femoral artery pulsating in 
Hunter’s canal. In addition to this, a large accompanying vein was torn 
across, and the shaft of the femur was laid bare at the seat of injury. 

Although, under these circumstances, there was great liability to 
gangrene of the limb, it was not deemed proper to adopt severe 
measures in the first instance, inasmuch as the patient was young, tho 
bruising of textures limited, and there was no great effusion of blood 
to compress or prevent the collateral circulation. The wound was 
therefore extended in the direction of the course of the main vessel, 
and one end secured in Hunter’s canal ; the other, which had retracted 
into the popliteal space, was followed and tied. The recovery of the 
patient was uninterrupted and complete ; but if the rule stated above 
had been neglected, there is every probability that on the restoration 
of, tho natural force of the circulation, the clot would have been broken 
down, the haomorrliage been repeated, and the already exhausted child 
have succumbed under the further loss of blood. In the second case, 
M. P., a wound of tho brachial artery was treated in the country for 
two weeks with compresses and bandage ; but during that time there 
had been repeated attacks of haDmorrhago which greatly exhausted the 
patient, and the wound had assumed such an unhealthy appearance 
that it was impossible to continue the treatment. From tlie position 
of the wound over the bend of the arm, and from the occurrence of 
repeated bleedings per saltum, there could be little doubt that the 
brachial was opened into. In oilier to tie the bleeding vessel the 
incision was extended, and the infiltrated textures separated by the 
finger. Tho round tendon„of the biceps was then felt to be completely 
divided, and the semilunar fascia stretched and nearly entire. I 
divided the fascia over tho artery, and broke down tho recent lymph. 
After this, when the tourniquet was relaxed, blood was seen to issue 
from a puncture in tho side of the brachial just above the bifurcation. 
A ligature was therefore applied above and below the opening. The 
arm was kept in a flexed position, in order to promote the union of 
the biceps. After this there was no recurrence of tho haemorrhage. 
In this patient tho operation was much more difiicult than in the 
former, on account of the infiltrated state of the tissues, and th^. grea^^ ' 
difficulty experienced b%i in separating them and in recognisli^g 'tha,\. 
various textures. . '"t'i : . 
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Two instances of suspected wound of the palmar arch (J. V. and 
W. B.) were admitted some days after receipt of the injuries. As the 
patients were strong men, and little affected by the haemorrhage, there 
was no great risk from- bleeding, so long as they were under direet 
observation. Compresses were therefore placed directly over the wouitd, 
and over the radial and ulnar arteries, and secured by a firmly-applied 
bandage. This, combined with flexion and elevation of the limb, 
proved sufficient to prevent further haemorrhage. If bleeding had 
supervened, it would probably have been impossible to. apply a direct 
ligature to the wounded vessels, and failing this, it would have been 
necessary to cut down and tie the brachial. 

Case of Ligature of the Axillary Artery for Haemorrhage, 

RESULTING FROM A BURN OF THE ArM. 

David Henderson, a?t. nine years, met with a severe bum of his left arm 
on the 20th December 1845, owing to his clothes taking fire. 

In the absence of Mr. Kerr, the usual medical attendant of the family, 
another medical gentleman dressed the wound with cotton wadding ; but 
owing to the offensive smell of the discharge, and in order to see the full ex- 
tent of the injury, Mr. Kerr removed this after some days. He then found 
that the true skin was very severely injured, and that the burn extended from 
the lower part of the axilla to near the hand, and in the upper arm that it 
was chiefly situated towards the inner side. 

Stimulating applications and poultices were then used, and in a shoii; time 
sloughs separated from the injured surface above and below the bend of the 
ann, and the sore healed kindly enough at several points. At the bend , of 
the arm, the sloughs w'ere very deep and long in separating, and Mr. Kerr 
watched their separation with considerable anxiety for fear of hmmorrhage 
taking place. 

On the evening of the 6th of January 1846, a portion of slough came 
away, and was followed by considerable loss of blood. Mr. Kerr and Dr. 
Duncan saw the boy shortly after this, and as the bleeding was then evidently 
venous, they arrested it by bandaging from the lingers upwards, and placing 
a graduated compress over the bleeding point. This completely arrested it 
until the evening of the 8th January, when a deeper portion of slough 
separated, and sudden and profuse hsemorrhage took place. Mr. Kerr attended 
almost immediately, and seeing that the bleeding was now arterial, arrested it 
by compressing the humeral till 1 arrived, but the child had already lost a 
very large quantity of blood. On examining the arm, the whole extent of 
the limb, from the lower margin of the axilla to the hand, exhibited the effects 
of the bum, being raw and discharging freely. On removing a piece of liot 
from over the bend of the arm a deep cavity was exposed, and at the bottom 
of it the brachial artery was seen, with a small oval opening in its interior 
wall When the pressure on the brachial was relaxed, a jet of blood come 
from this opening, so as to leave no doubt as to the source of tlie haemorrhage. 
From the appearance of the opened vessel, and the sloughing state of the sur- 
roqndidg parts, I considered it improper to trust to ligature immediately above 
and' balow the opening ; whilst the state of the ami, together with the im- 
plKured vitality of the skin and other tissues, rendered ligature of the brachial 
ill the - middle, or higher in the arm, equally unadvisable. 1 therefore 
determmed to tie the axillary in the third portion of Ha course, where it lies 
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on the tendon of the latiftHiiinis dorsi, and with* this view the arm was separ- 
ated from the side, and extended as far as cr)uld he done iiinler the circum- 
stances. 

1 made an iiuision ahoiii imdies long, commencing about an inch and 
a half within tlie anterior luuigiu of the axilla, and carried down along the 
inner edge of the coraco-hrachialis ; the fascia was divided to the same extent, 
and the plexus of nerves brought into view. I next separated the incdiun 
and internal cutaneous nerves, and exposed the vessel, and after carefully 
clearing it, passed a ligature round and tied it. Tlicre was a good deal of 
troublesome oozing of blood during the dissection, owing to Ihc raw and vas- 
cular state of the skin at the lower ])art of the incision, and considerable delay 
and anno 3 'aiice were caused ])y the unmanageable state of the patient (who, 

I should have mentioned, w'as deaf, dumb, idiotic, and ei)ileptic). At the 
comnnaicement of the o])eration he thought proper to amufc himself by blow- 
ing out the candle, and wlien I was about to pass the ligature round the 
artery he took an e])ilei)tic tit. 

After the vessel was tied the edges of the u]>pcr part of Ibc wound w^cro 
brought together by points of suture, and the ligature allowed to bang nut at 
thft lower part. After waiting a slioit time slight bleeding ww uotic(*tl to hike 
place from the lower pait of llie ojioniiig in the bracliial aiteiy. I therefore 
idaced ligatures iibove and below the opening, as compr(‘ss(‘s seenietl to give 
rise to miieli irritation, and as T tiust(*d there might be sufficient vitality of 
the coats of the vessel there to sustain the ligature's for a day or two till more 
permanent changes at tlie pait, and in the collateral circulation, had taken 
place. The burned siirfa«’o was then dressed with a stimulating lotion. 

Next day I found that the patient bad ])assed a \eiy restless night, con- 
stantly moving the injured arm, luit no further l)leeding had taken place. 
On the evening of the 11th January, the ligatures above and below the 
opening in the brachial Jirteiy came aw’ay, but no more bromorrhage took 
place. The ulcerated surface at the bend of the aim healed kindly. ^ 

The edges of ni}^ iiicisicm at the lower part, where it had reached IJiA . 
injured skin, looked sloughy ; hut the upper pail of the incision, correspolid- 
irig to the point where tlie vessed was tied, bad united, and I removed the- 
stitches. As the patient still contimicd restless and unmanageable, constantly 
moving the arm and disturbing the dressings, it was found necessary to muffie 
the opposite band and secure the injured arm towards the side. The sloughy 
appearance of the low^er part of the incision increased for some days, and gavo 
me some anxiety. Stiniubiting dressings wx*re applied to it, and on the ninth 
day after the operation, a slougli separati'd whi li relieved uur fears, as it was 
f<uind not to exh’iid deeper than thcf.skin, and the parts beneath were healthy 
in appc'aranee ; from this lime everything went on w'^ell, in spite of the un- 
favourable nature of tlie (‘asc and the uiimaiiageahle state of the patient. 

The ligature from the axillary came away on the sixteenth day after, the 
operation, and the incision healed rapi'lly. After this I did not attend, 
but Mr. Kerr informs me that cicatrisation of the whole surface wajii. not 
clTectcd until the end of February, and that now the contraction of tii|j^and 
and forearm towards the slioulder is very great. He also mention^&^t; 
strangely enough, the first time the boy was left alone, he ran to the * 

(fortunately empty), and thrust his injured arm between the bars of the 

. 

liemarhs. — In this case, it will be observed that, whilst the ioijired 
vessel was situated, aS^egarded retrograde bleeding, mUch in thei'^tame 
circumstances as an artery wounded by a cutting instrl^llenVit]C^9^^ 
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from it in this material point : The vitality of its coats was* impaired, 
and these partook of the weakened action of the surrounding parts 
from the effects of the burn, so that I could not have trusted to Ugature 
above and below the opening, because the action of the ligature on the 
vessel would have proceeded too rapidly, and the impulse of , die 
circulation would, in all probability, have caused secondary haemorrhage 
in a day or two, on the decidence of the ligature. On tlie other hand, 
ligature of the arterial trunk higher up, whilst it would have arrested 
the flow of blood from the upper part of the vessel, would not have 
sutliced to arrest the retrograde bleeding. I therefore adopted the 
I)ra,ctice of tying the main trunk high up, where it was healthy, and 
situated amongst healthy ])arts, in order to divert tlio impulse of the 
blood from the canal of the wounded vessel. The ligatures above and 
Mow' the opening at the bend of the arm prevented tlio retrograde 
bleeding sufficiently long to allow of consolidation of the surrounding 
t«4:turcs, and portnanent obliteration of the vessel, obviating the neces- 
sity for bandaging and compresses. The necessary dressings to the 
general burned surface were not interfered with. Of course the nature 
of the agent causing the sloughing must bo taken into consideration, 
as this may materially influence the lino of practice. 

Whilst writing out tiioso remaiks, I was called to a young gentleman 
in the country, avIio, by applying nitrate of silver over the course of 
the radial artery, liad opened that vessel. The escliar separated whilst 
he was out shooting, and lie had lost a very large quantity of blood. 
In this case I merely cut down upon and tied the vessel a short 
distance above and below the wounded point, because I knew that the 
adjacent structures, after the separation of an eschar caused by nitrate 
of silver, arc generally in a state of healthy action, and not in that con- 
dition of impaired vitality wliich characterises the tissues iuqflicated in 
a severe burn by fire. 


Injury of the Axillary Artery from Filvcture of the 
Neck of the Humerus. 

t “ Mr. J. B., aged sixty-tlim*, in coming down stairs from the drawing- 
tripped c)n the caipet, and fell down with his whole w’eight on the 
and point of the shoulder. I was sent for on the part of Dr. Lawrie, 
yrho attended the family, and on examination I found tluj humerus broken at 
• the n^k, the broken eml of the shaft considerably displaced inwards Ui the 
and the elbow tilted outw'ards. 

was exceedingly sick and faint, h iving oidy a short time pre- 
%<i|isly recovered from a severe athick of riieumatic fever, and sulfering nt the 
the accident from bowel complaint. 

le fracture was readily adjusted, scarcely any force w'l]at<jver being 
ary to extend the shaft of the bone and withdraw it from the axilla. 1 
jS'lt^Up in the usual manner, with a soft compress in the axilla, placing the 
in a sting, and confining the arm and elbow to the side by means of 
a'kread soft shawb I then ordered him an opiate to arreat the diarrhoea, and 

morning I sdw him with Dr. Lawrie. lie had passed a very restless 
ui^ oiling to.Uie bowd complaint, and also from jKiin at the fractured part, 
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and jiujnbness in the hand. On loosing the bandages, the hand and forearm 
were found not much swollen, but they were much colder than those of the 
opposite side, and no pulsation could be felt either in the brachial, radial, or 
ulnar arteries, at any point, but distinct and full pulsation could be felt in the 
axillary immediately above the fracture ; there was considerable ecchymosis 
and bruising over the point of the shoulder and deltoid, also some swelling 
along the inner side of the biceps, but there was no pulsatory movement in 
the swelling, nor any appearance of its communicating with the artery. It^ 
was evident, however, that the axillary had suffered, that circulation through 
it was obstructed, and that the treatment of the fracture must be considered 
secondary to that of the injury of the vesseL I accordingly did not replace 
the pad in the axilla, but got a soft cushion made sufficiently long to reach 
from the axilla to the hand, jointed at the elbow, and thicker above than 
below. This I placed on the inner side, and another boft cushion and thin 
pasteboard splint on the outer side of the arm and forearm. The elbow was 
kept only slightly bent, the splint and cushions secured with slip-knots, and 
the whole limb covered with flannel. 

This plan, whilst it interfered but little with the restoration of the circu- 
lation through the collateral branches, ktjpt the broken ends of the bone pretty 
well in position. 1 continued it for the first fifteen days, when, although 
I could feel no pulse in the larg(»r vessels, I was satisfied, from the restored 
heat and sensation of the part, that the circulation was re-established suffi- 
ciently to allow of the ordinary apparatus b(u‘ng used. Accordingly, I replaced 
a soft elastic hair-cushion in the axilla, and a leather splint, well padded, 
along the outside of the arm and forearm (from the point of the shoulder 
to the extremity of the fingers). The forearm was supported in a sling, and 
the arm kept to the side by a soft shawl. 

Under this treatment the patient went on favourably, except that, about 
the end of the third week, he complained much of severe pain in the part, 
and of a sense of suffocation, and a feeling of weight across the chest, which 
he attributed to the position of the forearm across the body. The sling was 
lowered so us to change this position, but still the feeling contiirued ; altera- 
tive medicine was given witli some relief. 

As it. became of great importance for him to get home to London at 
this time, and as the union of the bone seemed sufficiently firm to warrant 
his removal, he left Edinburgh, with iny consent, on the 17th of August. 
Since then I received the following accounts of his progress from his usual 
medical attendant, Dr. Dower of llutton Garden, and subsequently from Mr. 
Liston, to whom 1 had requested him to applj' but whom he had not con- 
sulted till 1st October. ♦ 

‘^As Mr. B. has now., been under my watching more than a month, 

I am able to give you an account of his progress more satisfactorily than if I 
had written sooner. The callus around the fracture is completed, and he 
begins to move his arm somewhat, and in time doubtless it will turn out all 
right 1 cannot, however, say os much for the circulation through the fore- 
arm and hand. I can only distinguish a very faint pulsation in any artery 
beneath the fracture. At the wrist there is none either in the radial or 
ulnar, and therefore 1 suppose the circulation through the hand must be by 
means of the interosseous or carpal As you may suppose, the hand is not 
properly supplied, and much colder and more useless than it Otherwise would 
be. 1 have adopted ge^e friction and warm clothing to remedy this, but t 
expect more benefit from thuA than from either. 
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From tliiB statement 1 thinV you will agree with me that, considering 
the ^v’ere nature of the injury, he is doing well ; and as I do not perceive 
any symptoms of disease or aneurism in the brachial artery, I trust he will go 
on uninterruptedly to recovery.” 

• 

October 1st, 1847. — Yours, dated 17th August, only came to hand Ihis 
morning. 

^ “ Mr. B.*8 case is a very interesting one, and one that must have i^uired 

anxious and careful management It is a capital cure ; there is pulsation in 
the bnichial, and a ceiiitiin thrill at the wrist ; there is a good deal of cede- 
matous swelling on the inside of the arm, and in tire sheath of the biceps, 
but 1 can detect nothing wrong in the axilla ; no tumour, no unusual beat- 
ing ; so far so good. I sliould not ap 2 )reliend any formation of aneurism 
nouR,” 

Remmrks . — The complication of fracture of the neck of the humerus, 
with the untoward injury detailed in the foregoing case, is fortunately 
of very rare occurrence, and I cannot help attributing it, in the present 
instance, more to the state of the vessels in this gentleman, than to the 
effects of direct injury of the artery by the broken end of the bone ; in 
other words, I consider that the internal and middle coats of the vessel, 
softened and altered in structure by the previous rheumatic affection, 
had given way, at the time of the injury, from indirect violence, whilst 
the cellular coat had been stretched and twisted so as to obstruct the 
flpw of blood through its canal. I am led to this conclusion by the 
following circumstances in tl^c case; — 1st, There was no unusual swell- 
ing or appearance of extravasation in the axilla at the time of the 
accident, as would have occurred had a large vessel been torn through 
by the sharp fractured end of the bone. 2d, Though the disjdacement 
of the shaft was considerable, it was not greater than T have frecpiently 
8C^ in fracture of the neck of the humerus, and, owing to the faint- 
ness of the patient, there was little or no force required to extend it, 
and produce coaptation. 3d, No false aneurism has subsequently 
formed, which would also have j)robably been the case had all the coats 
of the artery been torn by the broken end of the bone. 

Mr. B. lived for many years after the accident. He perfectly 
regained the use of the arm, but the circulation in the brachial, radial, 
and ulnar arteries always continued very weak, the pulse being scarcely 
perceptible ; but the limb seemed well nourished and of fair tempera- 
ture. 


Injury of the Brachial Artery in a Case of Simple 
. Fracture — ^Amputation. 

David B., oeh 6, was run over by a light van, and sustained a simple frac- 
ture of the humerus. The case was seen immediately on admission by Dr. 
Broster, now of Southampton, who was then (1860) my resident surgeon. 
The fmeture was easily reduced, but the limb was noticed at the time to be 
very cold ; but as the temperature of the whole body was low from the 
eCTects of shock, Dr. Broster advised the friends to leave the child in the 
hospital to be watched. This the father refused to do, but promised to bring 
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the child to the hospital next day. Dr. Broster, accordingly, after adjusting 
the fracture, enveloped the limb in wadding, and apjdied splints, but was 
careful to bandage very lightly. 

The father brought the boy to the Tnfirmarj’' iu‘xt day, when I found the 
injured arm qhite cold, livid, and pulseless — whilst the geiienil circulation 
was re-established of course by this tima — There was no fever present. The 
limb lay straight, and showed only a little swelling on the inner side. The 
father could not be convinced of the necessity for ampuUition, ])ut consented^ 
to leave the boy in the hospital. Tlie splints were removed, and the limb 
simply wrapped in cotton wadding. Next day the discoloration of the hand 
and commencing decomposition convincc^d the friends of the true state of 
matters, and I amputated the arm immediately below the tuberosities of tlie 
humerua The little fellow recovered without a single bad symiitom. 

Remarh . — On dissecting the limb, the brachial artery was found to 
bo torn across at the point corresponding to the fracture of the 
humerus; a sharp point of the bone seemed to have caused the injury. 
There was some extravasation along the course of the vessel on the 
inner side of the aim, but it was limited and fattened by the fascia, 
so that there was not much apparent swelling during life. 

Tlie occurrence of lesion of an artery in cases of simple fracture is 
not common, but the foregoing case, and that of Mr. B., show that it 
may occur; and this risk forms one of my olijections to the use of the 
stucco or starch bandage in the early stage of fracture, flad such 
treatment been adopted in this case, the gangrene would have spread 
unnoticed till too late to admit of successful interference. 

O.VSE OF IliEMOliniTAaK FROM SlOUOIIINO OF THE BllACHlAL ArTEIIY 

AJ^TER Severe Gunshot Wound. 

John D., rot 34, residing at Ncwlands. Admitted October 17, 1867. 

* From the rambling statement of the patient, whose intellectual faculties 
seem in some degree impaired, it would appear tlijit when out poaching on 
the night previous to his admission to the hospital, he engaged in a quarrel 
w ith another poacher. A struggle between them ensued, during which one of 
the guns went off close to tlie jiatieiit^s left side. He was brouglit to the 
hospital on the momiiig of the following day On exiuiiination, it was found 
that a large portion of iiitegum^it on tlie lower and inner side of the ann, 
immediately above the elbow, liad been carried away by the contents of the 
gun. Tlie tendon and piyi; of the muscular tissue of the triceps were torn off, 
while parts of the brachiaKs anticus and biceps muscles were laid bare, A 
large portion of the ulnar nerve u'as wanting. The median was exposed for 
about an inch, and close beside it the large brachial trunk was seen to pulsate, 
^parently, however, uninjured ; but one of the venro ^mites was opened. 
There was great laceration of the skin and deeper-seated textures, but the bone 
was untouched. It was decided that amputation was not imperative];^ c^ed 
for, and that, with rest and proper treatment, a useful limb might beiSi^te^ ' 
OcU 18. — Patient feels very little pain from the arm. Wound ippkipg 
slightly (doughy. Pulse 106. * ' ' • 

Oct, 23. — :Wouni\^oughy. Tongue coated. Pulse 124, * 

Vespere, — Hromoraage occurred from the wound about 5.45 but was 
immediately arrested. Mr. Spence was sent for ; and, findboig iMujtbu bbedr 
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ing proceo<led from the brachial artery, he cleared the veesel and tied it above 
and below the opening. Very little blood was lost 

11 r.M. — Temperature of the hand and forearm equal to that of the 
opposite arm. Faint x^ulse at the wrist. 

Oct, 24. — ^At a consultation to-day, Mr. Spence’s opinion* (tliat no inte|r- 
ference was at present required) was agreed to. 

Oct, 25. — Radial artery at wrist quite perceptible. Pulse 120. 

Oct, 26. — Pulse 1 30. Considerable sloughing taking place at lower and 
inner part of >vound, but quite healthy near the artery. 

Oct, 29. — Greater part of slough separated. Wound looking clean. 
Pulse 132. 

Nov, 3. — Going on well. Pulse has gradually come down to 102. 
Ordered four ounces of port wine. 

. JVbr. 10. — Still improving. Pulse .96. Ordered amnionio-citrate of iron. 

Nov. 1 6. — Wound dressed with red lotion, and gentle support given with 
a flannel bandage. Patient allowed to rise. 

Mov. 23. — Tills -morning the back of the little and ring fingers of left 
hand are covered with large blisters. (The weather is intensely cold.) 

Nov, 28. — Small sloughs have separated from the fingers. 

Dec, 19.^AVound of arm contracted to about the size of a shilling. The 
little finger is now quite well. Other fingers nearly so. 

Dec. 24. — Roth lingers now well. 

Dec, 26. — There is a vesioation as large as a foiiqxmny-piece on the ring 
liu'jjt'.T. and another of the same size on the point of the little finger. 

Jan. 3, 1868. — Patient having gone on steadily imj^roving, was allowed 
to to-day. 


Itemarhs . — This case had many points of interest considered as a 
gunshot injury, but I refer to it at present in reference to the hicraor- 
-rfiago which occui-*ed from sloughing of the brachial artery. On being 
.•uminoncd to sec the patient, I found a small clot of blood over the 
p‘'it corresponding to the site wlierc the artery liad been cx])osed, and 
this clot moving with each jmlsation of the vessel. Rut, recollecting 
that one of the venae cornites had been wounded, and that possibly the 
easily-arrested bleeding might have been venous, I caused 'Dr. Yollowlocs 
to compress the brachial at the upper part of the arm, and then, having 
brushed away the clot, I desired him to relax his compression, when 
the full jet of arterial blood at once settled all doubt as to the njiturc 
and source of the bleeding. 1 then dissected along the course of the 
vessel, so as to clear it at a healthy point not too far removed from the 
opening. As the parts wore matted and sloughy, and the vessel flaccid 
from being compressed above, some difficulty might have been experi- 
enced in recognising and clearing it, especially on the distal side of the 
opening, but for the simple and old-fashion(jd expedient of gently 
'introducing a common probe through the opening into the canalltof 
' the artery, so as to render it perfectly distinct and easily cleared and 


occurrence of secondary hemorrhage from a large arterial trunk 
"i|gp](kiated in an incised wound, however matted the surrounding parts 
inflammatoiy action and previous attempts at compression, 
tvodd induce any surgeon in the present day to think of 

here the case was more complicated ; for not only 
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was the original wound such as rendered the prospect of saving a useful 
limb somewhat problematical, but I know positively that two of the 
most important collateral branches — namely, the inferior profunda and 
auastoniotica magna — were destroyed ; and hence the anastomoses, on 
which wo depend for carrying on the circulation to the parts beyond 
the ligature, seriously interfered with. I confess that at first I merely 
looked to the ligature as a temporary measure to save immediate loss of 
blood, and allow the patient time to rally before amputating ; and, as 
the case was likely to be a hiedico-lcgal one, I directed a consultation to 
be called for the next morning. However, on my visit late at night, I 
was agreeably surprised to find the hand of a good temperature, and a 
distinct, thougli feeble, pulse in the radial artery of the injured limb. 
Next morning the pulse was quite distinct, and the condition of the 
limb, as regarded the fully re-established circulation, such as left little* 
room for difference of opinion as to persevering in conservative treatment. 

I think that scarcely any case could better illustrate how much we 
may trust to vascular supply, even after many of the larger anastomoses 
are cut off. And when we consider the sloughy state of the wound, 
the impaired nervous supply from division of the ulnar nerve, and the 
swelling from exudation, which, to a certain extent, would press upon 
and obstruct the smaller vessels, together with the debility of the 
patient from the groat loss of blood at the time of the accident, no case 
could well appear less favourable as regarded the prognosis. 


False Aneurism of the Posterior Ttbtal Artery. 

History . — James A., adniitled to Ward XVIII. this evening {March 2, 
1871), suilcriiig from the cflecfs of an injury sustained six weeks ago. He 
was engaged in pruning a gooseberry hush w'ilh a large pocket-knife, when 
the knife slipped and entered the inner side of his left h*g, burying itself in 
the calf for about two inches. He drew out the knife, and went into the house, 
when he observed blood gushing from the wound ; he tied a bandage round 
the limb and so* stopped the bleeding. The patient first applied to a veterinary 
surgeon. About eight days afterwards the patient called in a regular practi- 
tioner, who attended him for three weeks ; but a^ the wound bled repeatedly, 
he was at last recommended to apply to the Infirmary, and was accordingly 
admitted. , 

On admission . — Patient very anaemic, conjunctivae yellow, and numerous 
small vesicles about the leg. A small wound- was foimd in the upper and 
inner part of the calf, huge enough to admit the tip of the forefinger. As 
there was some bleeding. Dr. Pitcairn plugged the wound with Knt and applied 
a compress, which at once checked it 

March 3. — To-day Mr. SpencC proceeded to examine the wound. Im-i 
nfl^diately the dressings Avere taken off a gush of blood followed. An assist- 
ant compressed the femoral, but still a good deal of venous haemorrhage con- 
tinued. On inserting hw finger into the wound and feeling for the bleeding 
point, Mr. Spence was at once convinced that both the posterior tibial artery 
and vein wei*e injured. A tourniquet was applied to the femoral, the patient^ 
carried into the theatre andpiijt under chloroform. Mr. Spence then .made 
an incision for about eight illbhes along the inner aspect of the calf, dividiiiig’; 
the gastrocnemius and sole us muscles, and exposed the vessels. -While dding 
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80 a quantity of clots and pus was evacuated from the lai^ cavity near the 
wound, while the surrounding tissues were more or less disoiganiscd. On ex* 
posing the vessels it was seen that the posterior tibial artery was injured close to 
the bifurcation of the popliteal, and also one of the venss comitos. Mr. Spence 
applied a ligature above and below the wound on both arteiy and vein. A 
ligature was also applied upon the anterior tibial, just below the bifurcation 
of the popliteal. The ligatures were left hanging out, a piece of lint soaked in 
tepid V 'ter was applied over the incision, and the foot ordered to be covered 
with cocton-wool, and to be slightly elevated. 

4tli , — Patient has passed a quiet, painless night, but had not much sleep. 
The circulation in the foot is very good. Mr. Spence cleared out the wound 
and dressed it, supporting the edges of the incision with a many-tailed bandage 
of lint soaked in a weak solution of *chloride of soda. A piece of carbolised 
lint was placed between the ligature and the skin to prevent undue irritation. 

nth . — Patient doing well, but has passed a restless night, the wound 
causing him much pain. 

lO^A. — A ligature came away this morning. Evening : All the ligatures 
^^maining came away this evening while the limb was being dressed. 

— Wound looking very healthy. Dressed with a many-tailed band- 
age soaked in camphomted lotion, the wound gently syringed out with weak 
carbolic acid lotion. General liealth much improved. 

25th , — Wound healing rapidly. Limb still dressed with a many-tailed 
bandage of lint soaked in chloride of soda lotion. A bed sore, which the 
patient has had for the -past week or ten days, on the outer ankle, is looking 
healthy now. Limb rests on water-pillow. General health good. 

April 9th . — ^Wound gradually contracting. Edges kept together by plasters. 

SOth . — Wound healing rapidly, dressed ^vith a narrow strip of dextrined 
oiled silk along line of incision and many-tailed bandage of lint. General 
health good. 

May 8. — Wound almost healed. 

14th. — To-day the patient was dismissed from the Infirmary cured. 

Note (May, 1872). — When I hist heard of this patient he had resumed 
his employment as postman in a country district, and was quite well. 

False Aneurism of Radial Artery. 

John A, aged 83, a farrier by trade, was engaged in shoeing a horse, 
when the animal suddenly withdrew its foot, and the point of the nail, which 
had not yet been twisted off, entered the patient’s forearm, evidently wounding 
the- radial artery. A gush of blood immediately followed, which he stopped 
by placing the point of his finger over the puncture until the arrival of a 
medical man, who applied graduated compression. ^The man feeling little or 
no inconvenience from the wound, returned to his work, and continued ut it 
for some days, when he was obliged to cease on account of the pain and 
swelling which followed. 

(hi admission, on December 18, 1871, about a fortnight afterwards, tlje 
external wound had healed, though only covered by a thin layer of newly 
.formed tisBUe, while a considerable pulsating swelling, fusiform in shape, was 
appoint on the front of the left forearm. A piece of lint soaked in dextrine 
paste was ap^died over the seat of puncture to prevent any chance of the 
cicatilx giving way, perfect rest and quietness enjoined, and a gentle purgative 
ad^i^tered.' 

patient having been put under chloroform in the ward and 
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taken to the theatre, Professor Spence cut down upon the radial artery, and, 
having turned out tlie coagula, tied the vessel above and below the wounded 
point with silk ligatures. Sutures were then inserted, the edges of the w'ound 
drawn together, and dressed with a saturated solution of boracic acid. On 
being carried to bed the arm was placed in the supine position on a pillow. 

20th , — ^From this date the patient went on favourably ; his pulse never 
rising above eighty beats per minute, while the last ligature came away on 
January 1. 

Janimry 3. — Tlie wound shows a tendency to break up, and there is 
considerable swelling at the upper third of the forearm, }»robably o^viug to 
the patient injudiciously leaving bed. Pulse 88. Skin hot, and patient com- 
plains of headache. 

6tk, — For the last two days there has been no abatement in the feverish 
symptoms, nor in the swelliiig of the limb. There also considerable 
discharge connected with the wound, wliich led Mr. Spence to make counter- 
openings to favour the escape of the pus. 

lUh. — There is a marked improvement in the appearance of the limb ; 
the tension and oedema are steadily d(‘crejising, and the patient expresses 
himself “ much better.” The wounds are dressed with the lotio sodao chlor. 
and chloride of zinc. 

IGth . — The limb is nearly of the natural size and appearance, and the 
patient is able to get out of bed. 

2 2d. — There was now no swelling whatever, and the patient left the 
Hospital cured. 

llemarics. — The cases of false aneurism just narrated are instructive 
as to the treatment of wounded arteries. I think tlioy show the pro- 
priety of immediate ligature of the wounded vessel, even although 
there be no bleeding when the surgeon secs tlie i)aticnt. It has been 
said tliat in tlie case of vessels such as the radial, ulnar, or tibial — or 
even in those of a larger size — that if bleeding has ceased or been 
controlled, it is not advisable to disturb the wound, but that we may 
trust to the natural haemostatic processes to cornjdete the cure. I have 
always looked on such doctrines as not only doubtful, but dangerous. 
In the case of the wounded posterior tibial artery, if a surgeon had been 
called in at first, how much suffering and danger might the patient have 
been saved had the circulation been commanded, the wound freely dilated 
with a probe-pointed bistoury, and the wounded vessel been secured at 
once ? In the other case we liav^ an instance of a smaller vessel — the 
radial — in which the bleeding was at once efficiently arrested, graduated 
compression aiipliod, and^the punctured wound healed by the first inten- 
tion, without any consecutive hajmorrhage. Yet we find a false aneurism 
arising sometime after the injury, and requiring the vessel to be tied under 
less favourable conditions. Ji^urely there can be little hesitation as to the 
safer plan of enlarging the wound, exposing and tying the injured vessel 
al once. Before leaving the case of the radial artery I would advert to the 
appearance of the false aneurism in that case. The swelling was of a 
bright red colour, and glazed exactly like an acute abscess, and, as there 
was considerable pain, a superficial inspection might have led a careless 
practitioner to plunge a knife into it In another case of false aneur- 
ism of the radial, whM was sent to my care by the late Dr, Cochrane 
of Auohtorarder, and in which the false aneurism arose after a eommiq- 
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uted fracture of the radius, which had united, the tumour presented 
precisely the same appearance as in tlie case narrated. • The general 
appearance, together with the history, except for the pulsation, might 
easily have misled the surgeon to suppose that the swelling was an 
abscess connected with disease of the injured bone. 

Tlie case of false aneurism of the posterior tibial presents some 
points of interest in regard to the treatment Prior to admission the 
patient had suffered from repeated losses of blood, and was exceedingly 
ana3mic ; whilst, at the same time, the enormously swollen and painful 
state of the limb, and the severe irritative fever present at the time of 
admission, left little room for doubt that putrefaction and unhealthy 
suppuration were going on amongst the extravasated Ijlood. Although, 
when the limb was examined by the resident surgeon on the amval 
of the patient at the Hospital, there had been some bleeding, it was 
not of such a hind as to excite alarm or require more than a clean com- 
press to be applied to replace the dressing rtimoved. 1 was therefore 
unprepared for the forcible gush of blood which took place when the 
dressing was removed. I was looking at the general appearance of the 
limb, when the fiat compress was gently lifted off, and in an instant I 
felt my face deluged with blood. I at once thrust my finger into the 
wound, and compression was made on the femoral. Of course there 
could be no hesitation as to immediate action, notwithstanding the very 
unfavourable condition of the patient. The procedure adopted has 
been already described. It was the direct method, which I have 
always advocated — viz. enlarging the wound upwards and downwards 
in the course of the vessel which we suppose to be wounded. ITie 
reason which led me to make such a very extensive incision in tliis 
case was not merely to expose the artery easily, but chiefly to lay open 
fully the collection of coagula and fetid pus, and thus get rid of the 
source of “ the irritative fever,” and avert if possible the pyaemia which 
seemed to be threatened. The point at which the posterior tibial was 
wounded, taken in connection with the tender and swollen state of the 
leg and imperfect circulation in the foot, is a matter of interest, as show- 
ing how much we may trust to the vitality of tissue, even when not 
very healthy, and when the circulation must be carried on by the smaller 
arteiial branches only. In this case the position of the wound neces- 
sitated ligature of the anterior as well as of the posterior tibial ; indeed, 
properly speaking, the upper ligature embraced the lower part of tlie 
popliteal artery, aud thus the arterial supply was chiefly dependent on 
the sural arteries and the anastomoses between the anterior tibial and 
articular branches of the popliteal and anastomotica magna. When wo 
consider, moreover, that one of the largo veins had been wounded, and 
required to be tied, and that several of the branches of the sural arteries 
were necessarily divided in the long incision which I made — looking 
also at the state of the leg and the debilitated condition of the patient 
think it will be allowed that few cases could bo conceived of as 
less premising for saving the limb ; and yet the result of this and simi- 
lar eases which J have seen and recorded convinces me that amputation 
should , never be resorted to without giving a trial to conservative 
measures carefully carried out. 
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False Aneurism on the Front of the Leg from Wound of the 
Bifurcation of hie Popliteal Artery, successfully treated 
BY Ligature of the Vessels implicated. 

The following case is another example of false aneurism from a 
wound at the bifurcation of the popliteal, inflicted from the anterior 
aspect of the leg. It possesses several features of interest to the 
practical surgeon. 

On June 20, 1873, 1 received a letter from my friend Dr. Taylor, 
who was on a visit at Fones, giving me the history of the case, and 
asking me to come north or to advise as to treatment. The following 
is Dr. Taylor’s account of the case : — 

Mr. O., a farmer, while out shooting on the 4th inst, made a halt, and, 
wishing to become possessed of a thoni branch, took out his knife and proceeded 
to cut it. The knife^slipp(Ml and entered his leg. He was not aware that he 
had sustiiined any injury until he saw the blood, and on seeing this he tied 
his handkerchief round his leg, outside his trousers, and walked home. Dr. 
Murray was bent for, and on his arrival loosened down the leg and proceeded 
to clear away some clots, whereupon a gush of blood spurted out on his 
shirt-front. He pressed his tluimb upon the wound, and on lifting it by-and- 
by to look for the source of the bleeding, found that it had entirely ceased. 
The blood which came was dark. He sent for Dr. Innes, and remained till 
his arrival Tliey found the j)art much swollen and pulsating. By using the 
stethoscope they heaid a whirring sound accompany- 
ing each pulsation. Tieated it with cold, rest, and 
bandaging. 

On Sunday, Dr. Ross, Inveniess, saw it in con- 
sultation with them. Recommended acute flexion of 
the limb, which was kept up for two or three days, 
but could not be borne. The leg was tlierefore libe- 
rated yesterday, and placed on an inclined plane ; and 
to-day, when I saw it, we placed it partially flexed and 
elevated upon pillows. 

“ The wound occupies the position indicated below, 
and is of a proportional size relatively to the limb# 
The area of swelling is indicated by the dotted lines, 
and the bruit is loudes^ at the distal portion, and 
also towards tlfe posterior aspect of the wound (2, 2), 
while it is less loud at the parts marked 1, 1. 

“ When the man stooped to cut the thorn, his knees 
were bent, and he was therefore in an almost crouching 
position ; and from the limited area of the extemid 
opening, and the force likely to have been employed, 1 
think it probable that the blade has plunged deeply, 
and probably entered the vein and artery both. From 
the character of the bruit, and the force of the impujhe 
communicated to the swelling, it must be, 1 think, 
anterior tibial. Of course the external wound does ^ 
give us any reliable information regarding the direction of the wound any 
more than of its- depth. s^pDr. Murray has introduced the i^be, but it only 
traversed laterally and equally in all directions. The pulaatioii and^ broit 
entirely cease when pressure is made on the femoral” « 
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In reply to Dr. Taylor’s letter I advised that the patient should be 
brought to Edinburgh, as, judging from the history, I thought an operation 
would be indispensable ; and as the patient lived at some distance from 
Forres and from medical assistance, I considered he would be safer in Edin- 
bui^h in case of any secondary hasniorrhiige or other accident occurring 
subsequent to the operation. Accordingly, the patient was brought to Edin- 
burgh by Dr. Taylor on the evening of June 24. I saw hinr shortly after 
his arrival ; the wounded limb had been methodically bandaged, and there 
had been no bleeding during the journey. lie was, however^ a delicate-look- 
ing man, and had evidently suflered from the previous loss of blood. As 
his tongue was clean, and no fever present, I decided on operating next 
morning, and therefore did not examine the limb or undo the bandage. 

On June 25, at 11 a.m., assisted by Dr. John Duncan and Dr. Taylor, the 
patient having been put under the influence of chloroform, and a tourniquet 
applied to command the lower part of the femoral artery, I slit up and 
removed the bandage. On removing the lint in immediate contact with the 
TTOund there was a S 2 mrt of dark blood. I found the general appearance of 
the limb much as described by Dr. Taylor in his letter, but there was more 
swelling, and some redness of the surface near the wound. On introducing a 
probe it passed obliquely, deeply, back juid uj) wards. Introducing a straight 
probe-pointed bistoury into tlie wound, I cut downwards in the direction of 
the outer edge of the tibialis anticus to a sufficient extent to enable me to 
introduce my finger. On doing this a little purulent matter escaped. On 
displacing some clot I felt my finger jiass through the interosseous membrane 
at the ujiper part of the wound. I freely enlarged the incision upwards and 
downwards, in the line already indicated, to the extent of about six inches, and 
turned out first a mass of soft clot lying between the tibialis and common 
extensor muscles. This clot had .separated and dilated the intermuscular space 
so that the wound of the interosseous membrane could be seen. At the deep 
and upper jpart of the wound a small, firm, decolorised and conical mass was 
found ; on this being removed, and the wound sponged out, the woundeil 
vessel was seen presenting a largo oval opejiing, tlie edges of wliicli felt thick. 
On proceeding to clear the wounded vessel for ligature, 

I saw the anteiior tibiul, all but separated, 2 )assing down- 
wards along the tibialis anticus. From the direction and 
position of the large artery in which the opening was seen, 
it was obviously the posterior tibial, and the knife had 
evidently wounded the bifurcation from below, almost 
severing the anterior from the posterior tibial artery — 
something as shewn in this diagram. Having cleared the 
artery, I applied two ligatures of carbolised dentists’ silk, 
one a short distance above, and the other immediately 
below the opening, and a third upon the nearly divided end 
of the anterior tibial artery. On slacking the tourniquet 
blood still welled up from the opening. Supposing that the upper ligature 
might not fully command the large orifice I cleared the parts upwards for 
fovif or five lines, which exposed the lower part of the popliteal, immediately 
wve the bifurcation. I passed and tied another ligature ; hut there was 
si^some oozing. A small twig was seen near the deligated part of the 
V^el, which was also tied, but still some oozing continued from the wound 
in' ttie arte^. I therefore applied another ligature immediately above, almost 
Cm; &CS opening, wh^ all oozing ceased. The wound was then thoroughly 
cl(sa&d; weak carbolic lotion, the ligatures brought out, and the margins 
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of the wound closed by silver sutures. A layer of waxed tissue paper was 
applied next the wound, and the limb enveloped in a sheet of cotton wadding 
and laid on a soft pillow. An opiate was given when the effects of the chloro- 
form had passed off. 

The patient went on favourably, though subject to dyspeptic attacks and 
flatulence. On the second day after the operation the pulse could be felt in 
the posterior tibial artery at the inner ankle, and the foot and limb were of 
good temperature. The discharge from the wound was* moderate, at first 
grumous (as might be expected), but gradually becoming purulent. On the 
fifteenth day all the ligatures came away except one, and this was thrown off 
on the seventeenth day after the operation, without the slightest oozing of 
blood, and the upper part of the wound cicatrised rapidly. In the fourth 
week Mr. G. seemed so well that 1 allowed him to be t^en into another 
room for a change. Next day, however, he was restless and feverish ; his 
tongue was foul, inilse quick, and his temperature had risen from 98** to 101*2'. 
On examining the limb, which had been gradually assuming the natural size, 
I found it swollen and erytliematous, and the discharge hod a peculiar 
fetid smell. I therefore reoi)eiicd the lower part of the wound to allow the 
discharge free vent, and because I suspected that some of the fascial texture 
was sloughy. Lint soaked in a mixture of powdered’charcoal and warm water 
was applied over the wound, and the patient was directed to take fifteen drops 
of the muriated tincture of iron four times a day. Several portions of fascia 
came away as sloughs during the dressings, and one morning, seeing a portion 
of the tendon of tibialis anticus exposed and looking 
sloughy, I laid hold of it with the dressing forceps to 
sec if a portion of it were sei>arating, when it came away 
from below, and in drawing it out what appeared to be 
the whole of the fleshy portion of the muscle came away 
along with it, much softened, but still retaining its pris- 
matic form. The tendon seemed to have separated 
about an inch above the ankle. After this there was 
no more fetor, and only moderate healthy discharge 
and the separation of scales of bone from an ex 
posed portion of the tibia corresponding to the sepa- 
ration of the tibialis anticus. The erythema and the ■ 
constitutional symptoms speedily subsided. Conya-’ 
lescence became established, and the wound so nearly 
healed that Mr. G. left Edinburgh for his home on 
August 13, 1873 — SCAT., weeks from the date of the 
oiieration. His subsequent treatment was carried on 
by Dr. Murray, of Forres, from whom I heard of the 
patient’s continued favourable progress, and ultimately 
that he was able for a considerable amount of walking. 
Being in Forres in Auprust 1874, through the kindness of 
Dr. Murray, who took me to see Mr. G., I was enabled./ 
to judge of his state a year after he left my ca|e.^ 
The injured limb is now almost equal in bulk i£nd , 
muscular development to the sound one. The 
is thoroughly and firmly cicatrised, but a deep jd^pneih.^ 
sion marks the position whence the mass of the tibialis anticus had sep^p^d*^ 
The woodcut, from a photograph, gives a good view of the limb in iU jSewt , 
state, though, as in all^Ki^otographs of cicatrices, the depth is exaggerlt^"^ 
the very dork shadow* All the movements of the leg acre perfect, exbe;^C^'e ^ 
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power of bending the' ankle and extending the toes, which movements are 
.considerably impaired. *But Mr. G. walks for long distances without much 
fatigue, and is able for all the active duties of his business as a farmer. 

Remarks . — I think that the character of the wound in this case 
presents some points of interest. There is no difficulty in understand- 
ing how n deep wound in the upper part of the leg, whether inflicted 
from before or behind, may involve both the anterior and posterior 
tibial arteries, but in that case we might naturally evpect that the 
exttavisation of blood into the limb would not be limited to one 
aspect of the leg, but would be more or less generally difl'used. From 
the history of the accident and the force with which the knife was 
impelled, I was prepared for the risk of wound of both vessels, and, 
indeed, had mentioned if in my reply to Dr. Taylor's letter as one of 
the com]^ications which made me advise Mr. G. being brought to 
Edinburgh. But when I saw the limb and felt no extravasation on the 
posterior part of the leg, and the aneurismal swelling limited to the 
anterior aspect, I came to the conclusion that the anterior tibial alone 
was injured \ and it was only after introducing my finger and feeling 
the wound in the upper part of the interosseous membrane that the 
uncertainty of such a diagnostic presented itself. A little consideration 
of the surroundings of the wounded vessel at the point where it was 
wounded, together with the nature of the wound and the treatment 
immediately adopted, will* explain the direction and limitation of the 
extravasation. The sharp knife had penetrated with full force deeply 
in a direction from below upwards, and almost severed the anterior 
tibial at its. origin from the popliteal. The wound in the posterior 
tibial, therefore, was the result^ of this severance, and consequently on 
the anterior aspect of that ves^l ; thus the blood would escape without 
obstacle in the forward direction, whilst the cellular connections of the 
artery and the muscular and fascial textures around and on its posterior 
aspect being undisturbed would tend to prevent the blood from passing 
backwards. The methodical and immediate arrest of the bleeding by 
bandaging and flexion of the limb had prevented there being great 
extravasation in any direction. Thus it will be seen that the limita- 
tion. of such an aneurism is not an absolutely certain diagnostic of only 
one of the vessels being wounded. Another point in reference to the 
wound of the vessel is the character of the haemorrhage when the 
wound was first examined by Dr. Murray. When that gentleman 
removed the dressing he was covered by a forcible gush of blood, 
which he at once arrested by pressing with his finger in the wound, and 
after a few minutes, when ho slowly withdrew his finger, there was no 
mb^ bleeding, nor could any bleeding point be seen. Such a cessation 
of haemorrhago is very apt to mislead the surgeon to suppose that only 
soiuef sini^l artery has been wounded, and that the first gush is from 
blO^which has been confined by the dressings, but it is really charac- 
tlijatio of certain forms of arterial hasmorrhage. In recent wounds of 
arte^^ such as those* of . the leg and forearm, if the wound be 
neadj^ p^lel to.the CiQurse of the vessel or slightly oblique, more or 
less acro^ the circular fibres of the middle coat, when the limb is hold 
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straight the vessel is on the stretch, and the wound in its coats becomes 
alihost linear, and there is no hasmorrhage. Hbneo it often happens 
that while the limb is held steady for the surgeon to examine the 
wound, there is no bleeding point to bo found, but whenever the limb 
is left free and the vessel relaxed bleeding again begins. A very good 
illustration of this will be found in Liston’s Practkal Surgery^ in a 
case of wound of the anterior tibial artery. As regards the operative 
procedure I adopted, it was that which I have always advocated — ^to 
commence by enlarging the existing wound sufficiently to admit the 
finger to examine the state of the parts, and then to prolong the incision 
directly in the line of the vessel injured. In cases of false aneurism, 
where some weeks have elapsed from the time when the injury was 
received, it will generally be found that the vessel is reached with much 
less difficulty than might be expected, and that when the clots are 
removed and tlie parts cleansed the wound in the vessel is very dis- 
tinct, presenting a round or oval opening with thickened edges, so that 
it may be felt* as well as seen. The extravasated blood separating the 
parts, dilating the inter-muscular spaces, and pushing the muscles aside, 
prepares the parts for the surgeon ; and if the skin and fascia be freely 
divided, the difficulties of reaching even a deep vessel like the anterior 
tibial at its upper part are much diminished. The enlargement of the 
wound in the artery arises from the manner in which the natural 
hsemostatic process occurs in a wounded but not completely .divided 
vessel. In sucli cases there cannot, of course, be any retraction or con- 
traction of the c.oats of the artery, nor plastic lymph exuded, causing 
cicatrisation of the divided coats, as in a vessel cut across. The 
haemostatic process here is, for a time at least, limited to the formation 
of blood clot, and this clot forms partly within the opening in the artery, 
as well as in the surrounding cellular tissue ; so the aperture is kept 
distended and blocked up by the clot until irritation of the vascular 
coats and plastic effusion complete the obliteration of the vessel at the 
wounded point. When this process proves abortive, as in false aneiit- 
ism, then we can easily understand why we see a distinct aperture 
with defined, thickened, and rounded edges, so distinct that, in deep* 
seated vessels, feeling might guide iis to the wounded point. Bi|,t 
whilst I thus explain the favourable conditions in false aneurismj I 
would not wish to bo supposed as arguing for delay in securing a 
wounded artery, for it must be kejit in mind that delay often leads to 
serious risks and dangerous complications, such as unhealthy suppura- 
tion, matting, and loss of distinction of important parts in the vicinity 
of the wounded vessel, which may increase even the difficulties of the 
operation. I would observe, from the uppermost ligature being placed 
on the lower part of the popliteal after. a very slight clearing of .the 
textures with the knife, it seems to me that the possibility of dbing 
this from the front of the leg must have depended on the stretchiid^of 
the vessel and the dilatation of the parts, or that the popliteal muit 
have divided rather lower down than usual ; for on the dead subjec^T^ 
have found it very difficult to reach the vessel as I did in tho abbye^ 
case. The bnly oRler circumstance I shall mention is sejparatiCija of 
what appeared to be the whole tibialis anticus muscle with f 
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I^rtion of its tendog. Was this due to rapid death froxKi . loss of 
vascular supply ) This could scarcely be the case, for it did not 
separate till nearly five weeks after the operation, and then the collateral 
supply should have been re-established. I rather incline to the belief 
that it arose as a consequence of the erysipelatous inflammation leading 
to the death of a structure, the vitality of which had been so seriously 
impaired in its nutrition. 

• Wounds of the Posteriou Tibial Artery, complicated with 
A Simple Luxation of the Knee-Joint — Ligature of Pos- 
terior Tibial Artery — Incipient Gangrene — Amputation — 
Recovery. 

William M'B., aged thirty, was admitted into the wards of the Royal 
Infinuary. under my care, at midnight, on February 28 , 1872 , suffering from 
a punctured wound on the inner side of the calf of the leg. 

He stated that at the time he received the injury he was standing on a 
canal boat, which was passing another, and that the tow-rope caught and 
hurled him against the side of the boat. As he was rendered insensible at 
the time by the force of the fall, he could not say exactly how the wound in 
his leg was inflicted, but os there was an iron spike three or four inches long, 
he supposed he had fallen upon it 

admission there was smart oozing of blood when the bandages were 
removed, and the patient was rather faint fi*om previous loss of blood, shock, 
and fatigue, as he had been brought from a considerable distance to the hospital. 

I saw the patient on my visit next day ; I found the limb ten’se from 
extravasation, and on removing the compress a stream of mixed arterial and 
venous blood issued from the puncture. On commanding the bleeding by 
pressure of the femoral artery, and examining the wound with a gunshot 
probe, I found that it passed deeply upwards. On reapplying the compress 
and.Telieving compression of the femoral, the anterior tibial was felt distinctly 
pulsating on the instep, but no distinct pulsation could be distinguished in 
the posterior tibial behind the inner ankle. As the direction of the wound, 
the haeraorrhage, and want of pulsation in the posterior tibial artery seemed 
to indicate wound of tliat vessel, whilst there was no fracture of the bones of 
‘the leg, — nor apparently any injury but the wound of the leg, — I determined 
to enlarge the wound in the direction of the posterior tibial, and I accordingly 
had the patient removed to the operating theatre and brought under the in- 
fluence of chloroform. When partially under the influence of the anassthetic, 
a movement of the leg produced dislocation of the knee-joint, showing the 
existence of that serious lesion as well as the wound. I, however, proceeded 
to enlarge the wound and secure the wounded vessel in the first instance. I 
enlarge the existing wound 'to the extent of about seven inches, principally 
in the upward direction. This incision slit up the whole thickness of the 
.gastrocnemius and soleus muscles, as well os the integuments and fascia, at 
one sweep. When the edges of the wound were drawn aside by spatulas and 
. the coagula sponged out, the posterior tibial nerve could be seen through the 
thin aponeurosis covering it, and that membrane had been partially torn over 
arteiy. On slitting, up the deep fascia I found the whole course of the 
' Vesi^ embedded in extiavasated blood. At one point, where the clot was 
expected to find the wound in the arteiy, but found that only one of 
its accompanying veins bad been tom there* Higher up, above the point 
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irliiKe the fibular artery came off^ an oblique elit-like v'oiind was found 
ilk' the pdsterioT tibial. After placing a ligature above and below thiS| the 
totixiiiquet was slackened, when a jet of blood issued from the wounded point. 
^The ligatures were then tied, and subsequently some muscular branches in 
the Boleus and gastrocnemius muscles were secured. 

I next carefully examined to ascertain whether there was any communica- 
tion with the dislocated knee-joint, but finding no communication with the 
wound, I decided on giving the patient the chance of saving the limb. The 
luxation was easily reduced, and showed no tendency to displacement, when 
the patient w^as put to bed, and the limb laid on a soft pillow. Owing to 
the bulging of muscles, and being anxious to avoid all tension, no sutures were 
used ; lint soaked in weak carbolised oil was laid over the wound, its margins 
gently approximated by the many-tailed bandage, and the limb enveloped in 
cotton- wooL The patient was directed to have an opiate, and some stimulants 
should the pulse become we.ak, but not otherwise ; milk and beef-tea for diet 

On my visit next day (March 2) I found that the patient had passed a 
restless night, and that some small vessels had required to be tied after reaction 
took place. His pulse was 140 and irritable, and his expression anxious. 
The wound had a dry, unhealthy look, and the upper part of the leg in front 
indicated incipient gangrene. I novr learned from further information that 
he had not only been knocked dowm by the* tow-rope, Imt that his leg had 
been twisted in a bight of the rope. I therefore advised him to submit to 
amputation of the limb, to which he r(‘adily consented. 

I amputated the thigh at the lower third by a double flap, the anterior 
being longer than the posterior. After the amputation the symptoms gradu- 
ally improved, and the patient made a good though slow recovery. The only 
thing WOTth noticing in the treatment of the stump was that I used traction 
by means of plaster and extension pulleys to prevent retraction of the flaps. 

Remarks . — In tho first instance, the indications for tying the pos- 
terior tibial artery in this case ‘were sufficiently distinct. The haemor- 
rhage, direction of the wound, and such history of the accident as could 
be obtained, taken in connection with the free pulsation in the anterior 
tibial at the ankle, and its continuation on tho dorsum of the foot, 
whilst no pulsation could be detected in the posterior tibial at the 
inner anklo,^ all pointed to a lesion of that vessel at the upper part of 
the leg. At the time I proceeded to operate we had no intimation of 
there having been luxation of the knee ; that complication only showed 
itself whilst the patient was being br«>ught under the influence of chlo- 
roform. Its occurrence did not alter my plan of procedure, because 
the free incision necessary ta expose and tie the posterior tibial artery 
would enable me to ascertain positively whether tho luxation had tom 
the surrounding textures so as to communic.*ite with the wound of the 
leg, and so decide mo as to the propriety of amputation. The presence 
of simple luxation of the knee coincident with a wound of the artery, 
though a grave complication as influencing the result, would not, in my 
opinion, be a sufficient ground for performing amputation in tha first 
instance. It is true that, in simple luxation of the knee, the* force 
causing it not unfrequently leads to rupture of the coats of jadpliteal 
vessels, more or less compjfite, and consequent obstructed ; 

but the pulsation in the wllrior tibial, and the free 
the wound, sufficiently evidenced that such condition 
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in this case. There were ho appearances on the limb to indicihte 
more serious injury of the leg having been caught and cra4hed.in the^ 
bight of a warp-rope, and I only heard that 'statement aubsequenUy. 
In such an injury, if the limb had been forcibly acted on, the appear- 
ances can scarcely be overlooked ; the mark caused by the direct action 
of the rope, the muscular textures reduced to a pulp, and the rapid loss 
of vitality in the injured parts are only too obvious. Neither the skin 
nor the state of the deeper-seated structures in this case presented aify 
such appearances, and I am therefore disposed to believe that the con- 
stricting action of the rope had not been in full force. I think that 
the gangrene which necessitated amputation most probably arose from 
a combination of various causes. Loss of blood, and the degree of 
force causing contusion of the soft parts, and dislocation of the knee- 
joint were, under the circumstances, likely enough to diminish the 
vitality of the textures and predispose to gangrene ; but if the patient 
under such circumstances can be carefully watched, I believe that liga- 
ture of the artery and a chance given to save the limb is the proper 
practice to pursue. 

Acute Necrosis of Fibula; HiEMORRHAGE; Ligature of Super- 
ficial FEMORATi ; Recurrence of Haemorrhage ; Amputation ; 

Recovery. 

Mr. A. T., aged 23 years, residing at East Linton, came under Ihy care 
on the 15th of August 1862, on account of acute necrosis of the fibula, which 
had begun about the middle of July 1852. On Thursday the 9th September, 
as his general health was suffering severely, I proceeded to remove the diseased 
bone. 

Dr. Hislop having administered chloroform, I passed a probe-pointed bis- 
touiy down to the bone, thrpugli the incision over the middle of the fibula, 
enlarged the opening upwards and downwards to the extent of 5 J inches, and 
extracted a long sequestrum, consisting at one part — of about an inch in length 

of the whole thickness of the bone. I next enlarged the upper incision to 

the extent of three inches, and extracted another sequestrum, but some small 
portions seemed still attached to the head of the fibula. There was no great 
amount of bleeding, and the wound was dressed with dry lint, and supported 
by a moderately tight bandage. I saw him again on the Saturday, and dressed 
the wound ; there had been no oozing after the removal of the dead bone, 
and the wound was looking well As I happened to be residing in the neigh- 
bouihood for a few days, his brother called on me on the Monday forenoon 
following, and told me that he seemed much easier, and in better spirits than 
for some time back. About 10 p.m., however, I received a message from his 
brother, stating that on reaching home he had found that alarming bleeding 
had occurred about a quarter to nine F.M., and that Dr. Hislop wished me to 
epme immediately to the case. 

^ I accordingly went, and reached the patient^s house about half-past deven 
p Jt' • that time somewhat recovered from the first effects of the 

loss of blood under the use of stimuli, but was nervous and excited. I learned 
that,:^ef ^le^Ug had taken place slowly and imnoticed until he felt sick. 
Be ^ talking with his mother and sister at the time, and on his complain- 
hig they happen^ to look at the bed, which they found covered 
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with blood. Dr. Hislop was sent for, and arrested the bleeding pressure. 
Having appUed a tourniquet over the femoral artery, I cut up the bandage, 
and found the leg more swollen than when I lost saw it, as if from coagula. 
I accordingly removed the lint from the large incision in the leg, with my 
finger removed the coagula, and then with a sponge cleared the large exposed 
surface. The edges of the wound being held apart, I directed the tourniquet 
to be gradually- slackened till all compression was taken off the femoral No 
jet of blood was noticed. I again examined the wound with my finger, and 
as the lymph seemed firm 1 placed slips of lint into the deep part of the 
wound, and then a larger compress, and secured them by a roller applied from 
the toes upwards. An opiate was then given to procure sleep. 

1 remained at his house all night ; and at nine o'clo^, before 1 left for 
Edinburgh, I saw him with Dr. Hislop. There had been no recuirence of 
the bleeding. I was still suspicions, however, from the amount of blood lost, 
and the long-continued diifuse suppuration which had previously existed, that 
the fibular artery might have been disorganised and given way from sloughing. 
1 accordingly came back from town as soon as 1 could, and on reaching Linton 
1 found that bleeding had just recurred to a considerable amount. Assisted 
by Dr. Hislop, and my friend Dr. Littlejohn, who had accompanied me, I again 
examined the wound. The extciut of the incision enabled me to see the whole 
deep part of tht; wound, on clearing which of coagula, I found the textures 
generally covered with firmly adherent lym})h, but some of the deeper parts 
looked sloughy and unhealthy. The bleeding welled up from the surface of 
the wound, but not in a jet. The patient’s state demanded that some decided 
measures should at once be adopted, since direct graduated compression bad 
failed, , As to direct ligature on the bleeding point, although I suspected the 
fibular artery, yet, though the large incision exposed the surface of the wound 
' fully, there was no jet or distinct indication of bleeding from any one point, 
whilst the disorganised sloughy condition of the deep surface of the wound 
rendered it more than doubtful whether a vessel, if discovered, would have 
held ligatures. There remained, therefore, only the alternatives of ligature 
of the femoral arteiy, or amputation. The latter, from the state of the patient 
and the extensive suppurating surface, might ultimately be necessary, even 
for other reasons ; but 1 was very unwilling to sacrifice the limb, and, more- 
over, from the faint condition of the patient at the time, he would not have 
been able to bear the operation. I therefore determined to tie the superficitd 
femoral, in order to control the general circulation of the limb, and to assist 
it by* moderate graduated pressure directly applied to the wound. The 
patient having been l)ronght under the influent 3 of chloroform, I at once 
proceeded to tie the vessel, which was veadily accomplished without removing 
the patient from bed. All oozing from the wound ceased immediately. Some 
lint was placed over the woi^id, supportal by a thin flannel roller lightly 
applied. On the second day after tying the vessel I saw him again. He was 
much better, the wound looked healthy, and eveiything seemed to promise 
well, os the circulation in the anterior and posterior tibial arteries was fully 
re-established. All went on well till the 2l8t September, when 1 was sent 
for in the afternoon, as bleeding from the leg had again occurred. 1 fbtu^ 
the patient recovered somewhat iiom the first effects of loss of bloody, whi^ 
bad not been to a large amount ; but I felt I could no longer persevere in 
attempts to saye the limb, os any farther bleeding might have proved - 
since the deep part of the wound was still sloughy, a portion of the 
fibula close to the ^ee ha^j^till to separate, and the patient was eiojse^ihl^ 
debilitated from the previous exhausting disease, as well as from^:ll^ 
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rbaga It was decided to amputate the limb at the lower part of the thigh. 
I had foreseen that this usually simple operation would be complicate in 
this case, both on account of the greater number of vessels* which' 
require ligature in consequence of the enlargement of the oollateml branehm 
after ligature of the femoral, but especially from risk to the deligated attery 
itself, by any traction exercised on it during the operation, as it was about 
the period when the ligature begins to separate by ulceration, and accordingly 
1 had obtained the assistance of my friends Dr. Handyside and Dr. Littlejohn. 
Dr. Hislop administe.red chloroform, and as soon as the patient was under its 
influence he was carefully turned round and drawn towards the edge of the 
bed, and the limb steadily supported. 

Dr. Handyside ^ving compressed the common femoral, I removed the limb 
by double flap above the knee. The mouth of the superficial femoral was 
readily recognised, but I first secured the enlarged collateral branches, which 
could not be so completely commanded by compression. Before tying the 
superficial femoral, Dr. Handyside, at my request, relaxed the (Compression 
somewhat, and blood flowed from its mouth, but, as might be expected, not in 
a jet. It was then tied : the flaps were approximated by sutures, anil the 
stump was dressed. There was little blood lost during the amputation, but 
the patient was very weak, and it was some time before he fully rallied under 
the use of stimuli, and he required careful watching during the night to pre- 
vent the circulation flagging ; indeed Dr. Littlejohn and I watched him con- 
stantly. Towards morning reaction became fairly established, and he took 
some food ; an opiaite "was given him, which procured him some refreshing 
sleep. I returned to town, but took the precaution of leaving my senior 
apprentice, Mr. Ebind, in constant charge, in case of accident, till the femoral 
ligature came away, as Dr. Hislop of course was often engaged with cases at 
a distance. At first the stump healed very rapidly, except where the ligiftures 
hung out. The ligature of the superficial femoral separated on the fifteenth 
day from the time it was applied, or about eight days after the amputation. 
Subsequently the patient suffered from irritation of the bowels, and one or 
two attacks of general erythema supervened, begiiniirig on the face, and 
spreading oyer tlie trunk and stump, but gradually, untler the iisti ('f the 
tincture of the muriate of iron, and attention to diet, his general health began 
to limend, and then the stump healed well. Last summer he was in perfect 
health, and able to walk considerable distances, and still continues, he says, 
in“ better health than for many years before his illness. 

' Dmection of the Limb . — I carefully examined the amputated limb the 
morning after the operation. I found all the textures covered and matted 
together with firmly consolidated lymph, so that, on removing the gastroc- 
nemius and soleus muscles, no trace could be seen or felt of the posterior 
tibial vessels and nerve, or of the fibular artery. To avoid all risk of acci- 
dental lesion of these vessels during dissectiun, I cleared the popliteal arteiy ; 
'and being unprovided with a syringe, I passed a long prcjbe gently downwards, 
sp as to guide me in the direction of the vessels. By very careful dissection 
I deared the upper part of the posterior tibial artery, and in doing this I 
■came upon a soft and sloughy portion of lymph, which readily broke down 
nndd* .the handle of the scalpel, and proved to be part of the cyst of a small * 
ibseess or xsavity, about the size of a large filbert, containing pus and grumous 
-l^ood, in which a portion of the fibular artery lay insulated, and of a dirty 
^preeii,.eolotm I withdreyr the probe from the posterior tibial ai'tery, and 
pass^ ii' gently into the fibular. There was no opening on the posterior 
aur&ce of vessel, or that towards the wound. I therefore mode an inci- 
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,9ion &nd removed a considerable portion of the vessels and Burrounding soft 
parts, so as to be able to examine it more cayefuUy afterwards. On doing so 
^ found the vessel immediately above and below the small cyst or abscess 
encrusted (if I may use the term) with firmly adherent lymph. This lymph 
was continuous with that which formed the walls of the abscess, and opened 
anteriorly by an irregular ulcerated orifice. On enlarging this opening, so os 
to expose the anterior surface of the peroneal artery, and, on injecting water 
from the popliteal, a hair-like stream was seen to issue from the forepart of 
the fibular artery. I then removed the whole anterior portion of the cyst, 
and found the peroneal artery perforated by a minute ulcerati d opening, large 
enough to admit a bristle. The coats of the vessel, however, were soft, thin, 
and of a greenish colour, and completely insulated for about an inch, whilst 
beyond the insulated part the tunics of the vessel w'ere inseparably incorpor- 
ated with the lymph, so os to defy all attempts to clear the veksel by dissec- 
tion.^ Some small necrosed portions of the fibula still remained attached at 
its upper part of that bone. 

Remarks , — The principal point of interest in this case is the complica- 
tion caused by the occurrence of limmorrhage from the ulceration of 
the fibular artery, in consequence of its being isolated by the suppuration 
around it. At the same time, to form a correct view of the treatment 
adopted, it is necessary to keep in mind all the circumstances of the 
case ; for the previous debilitated state of the patient, from the long- 
continued irritative fever, the subseq^’cnt profuse discharge, hectic, and 
general exhaustion, together with the disorganised and altered condi- 
tion of the structures of the affected part of the limb, wore all compli- 
cations requiring to bo carefully considered in deciding on the measures 
to be adopted when the secondary haemorrhage occurred. 

I have said that I suspected that the bleeding might come from 
the fibular artery, from the relative position of that vessel to the 
diseased bone and the unhealthy suppuration around. Hence my first 
object was to try and secure the vessel directly at the bleeding point. 
But, on examining the exposed surface, which the extensive incision in 
the leg readily admitted of, there was no jet of blood or other indica- 
tion to guide me, while the altered condition of the structures in the 
w’ound, the matting together of some parts, and the sloughy condition 
of others, caused me to desist, as I felt that, under such circumstances, 
without some direct indication of bleeding, a tedious dissection would 
be required to reach the vessel, with no certainty of reaching it at the 
open point ; and, after all, my surmise as to its being the fibular 
artery might be wrong. Again, if an opening in the vessel were 
found, its coats might be so unhealthy as not to hold a ligature above 
and below the opening. The subsequent dissection of the limb prov^ 
the difiiculties of direct ligature to be oven greater than I had antici- 
pated. The portion of the vessel where the opening existed was sur- 
rounded by an encysted abscess, and had only bled indirectly into th^ 
wound ; hence the reason that no jet could be observed on i^mpving 
the pressure on the femoral when examining the wound. The * 

tunics, where they were isolated, were so soft and sloughy that, 
would not have held^ ligature for a few hours, if at 
immediately beyond the isolation tiie whole track of the^y;$i|i^ 
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incQiporated with adherent lymph as even to defy its separation ft 
any extent, by careful dissection, when removed from the limbi ^a^ 
probability, then, would there have been of treating the vessel bywect 
ligature ? 

As to the method of indirectly controlling the bleeding, by weak- 
ening the general circulation through the limb, by ligature of the 
superficial femoral, no one can be more impressed than myself with its 
uncertainty, as compared with direct ligature, owing to the free anas- 
tomoses in the thigh and around the knee, above the bleeding point 
But' when, for the reasons above stated, the latter could not be ^opted, 

1 considered it right to give the patient that chance rather than 
amputate, as I had seen it succeed in cases of a similar character.^ I 
had likewise, by somewhat similar means, successfully arrested htemor- 
riiage from ulceration of the brachial from sloughing, after a severe 
"tburn, by tying the third portion of the axillary artery. It is true 
iii that instance 1 at the same time applied ligatures above and 
ckjJov* ;,i>e wound of tlic brachial ; but these ligatures separated by 
ulceration on the fifth day, so that, except for the ligature of the 
Jixillary artery controlling the circulation, bleeding would have re- 
curred. Ociice 1 felt warranted in trying it in this case ; and, indeed, 
there was little room for hesitation, for the patient was so sunk from 
the recent bleeding, as to nut immediate amputation out of the 
question ; and as oozing still going on and direct pressure had 
failed, something required \.o be done. 

There can be no doubt, I think, as to the generally admitted 
propriety of giving preference to direct ligature above and below the 
opening in all cases of wounded arteries, as a great general rule, and 
is one which can scarcely be too much insisted on ; but at the same 
• ' nr. must keep in mind that there are exceptions to this, as to all 
geiuTiil rules, and tliat much must depend upon the state of the 
iess(d opened. If its coats are diseased and sloughy, if their vitality 
and that, of the surrounding parts be impaired, as* after extensive 
unhealthy suppuration or severe burns, then direct ligature, if trusted 
; to alone, without controlling the force of the circulation by ligature on 
A healthy point of the vessel higher up, must often prove abortive, and 
repeated haemorrhage from rapid ulceration of the 4oligated part of 
the artery be the result. In fact, everything depends upon the state 
of the arterial tissue in the neighbourhood of the lesion, and the prob- 
able, destructive power of the agency producing it. I h<ave instanced 
bu^ by fire ; on the other hand, ulceration from caustics generally 
l^ves the parts whence the slough has separated healthy, and, curi- 
puitly* enough, the very patient whose case I have just narrated nearly 
lost his life on a previous occasion from ulceration of the radial, caused 
by nitrate ,,of silver applied to a bite. On that occasion I also saw 
but Imowing the limited action of the caustic, I exposed and tied 
4fae radi4 above and below the ulcerated point with success. But it 
^buld biiye been a vhiy different matter in the sloughy, condition of 
tb^^bular in the present instance, even if there had been any indica- 
ti6i)^.^de me to th» bleeding point. In the present case the liga- 
femoral did effectoallj prevent all haemorrhage for a time : • 
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it allowed the patient time to rally ; and when, on the circalation being 
fully established, the bleeding recurred, it was both less active and less 
ih, amount, and, had the patient been even tolerably strong, I doiibt 
not but that moderate and regulated pressure might have ultimately 
succeeded in arresting further hsemorrhaga But debilitated as he was 
by the previous exhausting disease and the repeated bleeding, and 
peculiarly depressed by the fear of hosmorrhage from a remembrance of 
the risk he formerly ran, I felt that even a very trifling loss of blood 
might prove fatal, and the danger to life seemed so gieat as to forbid 
any further attempts to save the limb. 
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Case OF Subclavian Aneurism, in which the Arm was 
Amputated at the Shoulder-Joint. 

On the 2 2d of -March 1864,' Mr. F. T., engineer on board H.M.S. 

was placed under my care on account of aneurisni of the right subclavian. 

^He informed me that about the beginning of* 1860 he was under the 
necessity of doing some hard work with large heavy hammers. After his 
iexertions he was much troubled with pains in his right shoulder, which were 
considered rheumatic, and treated as such in a hospital, to which he was 
confined for five weeks. 

The pains were then so severe that he could not move the arm from the 
• side, without suffering the greatest torture. He recovered to a great extent, 
but never was able to use his arm at all freely, without experiencing paki 
shooting down the arm and round the shoulder. 

These pains were often pn'sent when the arm was at rest, and there were 
exacerbations at frequent intervals. 

Six months before I saw him, the arm began to feel cold and numb, and 
the ring and little fingers became insensible ; in which sbite they continued 
until his admission. Fourteen days before he came to me, he for tlie first 
time became aware of the existence of a swelling at the root of the right side 
of the neck. On examining him I found a pulsating tumour commencing in 
the interval between the two heads of the stemo-inastoid, extending out- 
wards, and occupying the whole subclavian space ; there was also more pul- 
sation than usual below the clavicle. 

The right radial pulse was almost imperceptible, the right arm cold, 
numb, and somewhat oedematous ; the hand was purjde and mottled ; the 
veins of the arm, shoulder, and right side of the neck were engoiged. 

Shooting pains were almost constantly felt in the arm. A distinct 
aneurismal IruU was heard over the tumour with the aid of the stethoscope. 
No further appreciable disease could be detected in the heart or great blood- 
vessels. The lungs were healthy, with the exception of a liability to frequent 
but slight attacks of catarrh. His general health had, however, been some- 
what impaired by service on the west coast of Africa. Tongue was slightly 
furred. Appetite pretty good. Bowels r^lar. Pulse 72, of very fair 
strength in the healthy arm. Urine normal. His complexion was sallow 
and bilious-looking. 

.1 had him placed in a private ward, and directed the limb to be wrapped 
hp ih cotton wadding, and supported in a sling ; and ordered him occasional 
dos6Sj.<^ rhubarb and potash, with citrate of magnesia. 



^8 


OPERATIVE AND REGIONAL SURGERY. 


The cotton wadding raised the temperature of the arm several degrees, 
but the pain; though it abated when the patient was kept at rest, frequently 
. recurred in severe paroxysms. 

After careful consideration and consultation, I decided on amputating 
the arm at the shoulder-joint, and with that view had him kept quiet in bed 
for several days previous to the operation, which I performed on April 6. — 
Cutting from without inwards, I dissected a large flap, comprising the gi'eater 
, part of the deltoid, and then disarticulated, bringing the knife out so as to 
divide the remaining soft parts, thereby allowing the main artery to be com- 
pressed before its division, as the circuhition through the subclavian could 
not be commanded. The enlarged anastomosing branches bled very freely. 
After securing all the smaller vessels with ligatures, I cleared the axillary 
artery, with a view to tie it as near the aneurism as possible ; but, on reaching 
the lower border of the pectoralis minor, I found the Vfc«s#»l dilate so suddenly, 
and its coats to be so thin, that I deemed it unsafe to clear it further, and 
therefore tied it at that point. The edges of the wound were brought 
together with silver sutures, and an opening left for discharge at the lower 
angle. The patient was then jdaced in bed^ an opiate was administered, and 
external warmth applied. 

During the afternoon and evening there was severe vomiting from the 
effects of the chloroform, which w^as very ill borne by him. 

Ice, brandy, and soda-water were given, and mustard applied to the 
epigastrium ; in the evening ^ gr. of morphia was given in the form of 
suppository. Evening pulse, 108. April 7. — He had very little sleep 
during the night, owing to the vomiting which continued at intervals during 
the night and following day. Pulse 120, rather wiwik. To have J a gr. of 
morphia in a suppository, and 3 (5z. of wine daily. April 8. — Vomiting 
ceased. Slept very badly ; copious discharge from stump. Tumour in neck 
is not more tlian half the size which it was previous to the operation. Pulse 
124. Opium pill at bedtime, with two Colocynth and Hyoscyamus pills, to 
be followed by an enema in the. morning, as the bow^els have not been 
moved for three days. April 9. — Slept pretty well. Tongue furred 
pulse 100 ; bowels freely moved ; a little erythema at the lower edge of the 
wound ; two stitches nimoved. — To have w^hite of egg and milk as a drink. 
April 10. — Slept well ; pulse 98, of improved strength ; cramps frequently 
felt, which w’ere referred to the lost arm ; more stitches removed, and hot 
fomentations applied to the stump. A large opiate at bedtime, on account 
of great pain in the stump. April 11. — Pain abated. The tumour is now 
so small that it cannot be seen, and the feel! ig of pulsation is much dimin- 
ished ; W'oiind looking well ; mor5 stitches removed. April 14. — All stitches 
removed ; there is a little bagging under the sliort flap, but the discharge 
has free vent ; pulse 85; tongue slightly furred; appetite- improving. 
April 1 7. — Doing well ; stump looks healthy. April 1 8. — Tongue rather 
dry in the centre ; pulse 82 ; complains great pain and numbness in the 
stump; dischaige copious and healthy; wound dressed with chlorinated 
soda lotion. A small counter-opening was made in the short flap, and a 
considerable quantity of pus evacuated. Aprii 20 (14th day).— Two 
ligatures separated ; discharge from stump moderate and healthy ; pulse 82, 
of fair strength. April 21. — Three ligatures separated; no haemorrhage. 
April 24. — Another ligature separated ; rather more pulsation is now per-, 
ceptiblo in the tumour ; general health excellent ; wound healthy ; dressed 
with a lotion oontaini^ sulphate of zinc. 

From this .date the amputation wound continued to go^ on favcouxabK,; 
the ligature on the axillary arteiy sepwted on the 7th 
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the wound was nearly healed. The aneurism was very much decreased, it 
was, indeed, scarcely perceptible to the eye, though, on examination, the sac 
could be felt flaccid, and having very little pulsation ; but it did not feel e», 
if consolidation by coagulation was taking place. His recovery was delayed 
by repeated attacks of bilious diarrhoea, which 1 at the time attributed 
some hepatic adection contracted in warm climates, but which, 1 afterwards 
learned, arose from his own irregulaiitics. 

He was allowed to get up on the 18th of June. On the 24th of June the 
report is : — “ Since he left his bed the aneurism has perceptibly increased in 
size. Compression of the aneurism was begun to-day by means of a pad of 
lint placed over it, and secured by three long straps of plaster. 

“ June 30. — The pressure has produced no inconvenience. The aneurism 
is considerably smaller. Ilis health is good. The stump looks well ; only 
one sinus now remains to be healed. 

“ July 6. — Ordered 6 grs. of iodide o( potassium thrice a day, to be 
gradually increased to 20 grs. thrice daily. Compression still maintained. 

*^July 20. — He now takes 12 grs. of the iodide thrice a day. Yesterday 
he was troubled with coryza-headache and abdominal pain, in consequence of 
which the iodide has been stopped for a few days. The tumour is decidedly 
smaller and harder. 

^*July 23. — Iodide resumed in 12 gr. doses, as the symptoms of iodism 
have disappeared. General health good. 

“July 30. — He now sits up nearly the whole day. Compression has 
been steadily maintained without producing the slightest inconvenience. The 
aneurism is very decidedly smaller and harder. He is taking 14 grs. of 
iodide thrice a day without producing bad symptoms, and he is in excellent 
health and spirits.” 

Mr. T. left Edinburgh shortly after this — liaving received his dischaige 
from the service' — and went to reside in one of the midland towns in EnglamL 
I heard from him occasionally, and for about two years the accounts were 
favourable as to the aneurism in the subclavian region, but it never altogether 
disappeared. Disease of the vessels nearer the heart seemed to have super- 
vened, and he died in the course of last autunin (1868). I could learn no 
particulars of his death, and I suspect that it was not a little accelerated by 
his own irregularities. 

Remarks . — The points to which I would first direct attention in this 
case are the characters of the aneurism, and the general condition of 
the patient. 

The position and extent of the swelling have been already noted. 

It was clearly an aneurism involving the middle and external thirds of 
the subclavian, and somewhat also the terminal part of the first portion ; 
•and, from the strong pulsation at the upper part of the axillary region, 
though covered by the thick and powerjful pectoral, I suspected that the 
first part of the axillary was affected. As to its general characters, 
careful examination satisfied me that it was one of those elongated, 
ovoid or fusiform dilatations of the vessel arising from an alteration 
affecting the contractile and resilient functions of the middle coat, and 
allowing of gradual dilatation and alteration of all the coats. As we 
yety generally find in such cases, there was no hardness or other 
symptom of coagulation ; the swelling was compressible, and it gave a 
feel to ti^e compressing finger, as if a flaccid vessel with thick- 
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ened coats was pressed upon. Now, in cases of aneurismal dilatation 
of this form, from the integrity <of the internal tunic, there seems less 
tendency for the molecules of the blood to adhere to the sides of tlie 
sac, whilst the circulating fluid, rushing with equal force in all direc- 
tions, acts more generally as a disturbing force, than in cases where we 
haye ulceration of the two inner coats, with lateral dilatation of the 
fibro-cellular tunic. Hence the aneurism in this case was not very 
favourable for any treatment in which we had to trust principally to 
coagulation ; indeed the absence of this natural tendency to a cure is 
unfavourable to any plan. 

The state of the patient’s general health was not very promising. 
Although a powerful, muscular man, he had long been in service in an 
unhealthy climate, and had suffered from rheumatism, remittent fever, 
and hepatic derangement, whilst the nature of his profession as engineer in 
one of H.M. ships, together with concomitant circumstances, had rendered 
the state of his general health by no means favourable for an operation. 

I now come to the consideration of the circumstances which deter- 
mined me to make a trial of Sir William Fergusson’s proposal. 

The methods whose respective merits, or rather demerits, I had to 
consider were — 1st, The Hunterian plan, by tying either the innomi- 
nate or the first part of the subclavian. 2d, The direct ligature, by 
dissection towards the innominate, so as to enable an assistant to com- 
mand the circulation through it, and then to open the aneurism, and 
tie the orifices entering the sac : the modification of the old method 
of operating recently revived in some cases of axillary and inguinal 
aneurism. 3d, The Distal or Brasdor’s method. And lastly, the 
method I adopted. — In regard to the first of those alternatives, the 
ligature of, the innominate, or first portion of the subclavian artery, 
has proved so uniformly fatal, even in favourable circumstances, that 
I could not venture to entertain any hope of success in my case. 

Direct ligature’by opening the sac, and tying the arteiy on each 
side of the aneurism, as has been done ia some axillary and iliac aneu- 
risms by Mr. Syme, was suggested. The circumstances in this case, 
however, were very different. In the case of axillary aneurisms, the 
circulation can be effectually controlled during the operation ; but here^ 
laying bare the innominate so as to allc 7 an assistant to compress it 
between his finger and thumlf, would have only imperfectly effected 
the object, it would not have controlled the reflux vertebral circulation 
into the sac ; and even supposing the circulation controlled, the proxi- 
mal ligature must have been placed on that portion of the subclavian 
where all its large branches arise, and consequently with almost a cer- 
tainty of failure of the hssmostatic process. Moreover, the fusifoiim 
character of the aneurism was imfavourable to the' chance of a heidtb^ 
portion of artery being found on either side of the dilatation ,> The 
direct method, therefore, seemed to me quite inapplicable to a SttbebVi^ 
aneurism such as this. I was therefore almost shut up either 
Brasdor’s method of tying the artery on the distal side of the Sj|0} 
combine that with i^pioval of the stimulus to vascular supply, ^In- 
forming amputation at the shoulder. In this case I |slt less flif|iiulty 
in deciding on amputation, inasmuch as the state %nn teidj&r&i 
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gangrene imminent, . both from interrupted circulation and venous 
engorgement ; it therefore seemed probable that further interruption by 
tying the innominate, or ligature of the axillary by Brasdor’s method j 
would lead to complete gangrene, and necessitate amputation. The 
plan proposed by Sir William Fergusson seemed to me to give the fairest 
chance of a cure, and although it involved mutilation, the case wais 
one of Ufe or death, and of immediate urgencpr, to say nothing of the 
state of the arm already referred to. The principle of the method is 
obvious. Wo not only secure all the benefits- likely to arise from 
Brasdor’s plan, but the removal of the upper extremity, to which the 
circulation, through the subclavian, is principally directed, removes 
the attractive force of the tissue to be supplied — the vis a fronte^ as it 
has been termed. The function of the alfocterl vessel is arrested, and 
the circulation, no longer required in that direction, will be thrown 
upon other vessels. The force of the blood being thus removed from 
the diseased vessel, and its function being abrogated, I trusted that 
gradual diminution of the siic, and coagulation within it, would load to 
obliteration and cure of the aneurism. In many respects these hopes 
were realised. The marked diminution, almost elfacement of the 
tumour, which immediately followed the operation, showed, I think, 
that the force of the circulation through the subclavian was very decid- 
edly lessened, and I think it probable, liad it been a saccular aneurism, 
that coagulation and complete cure would have followed. In this fusi- 
form aneurism, however, all that resulted for some time was flaccidity 
of the dilated portion, and tliis permitted re-distension when the circu- 
latdou became stronger. Ultimately, considerable hardness from coagu- 
lation did take place, and the aneurism, though not cured, became 
small in size, and somewhat consolidated. 

There wore alsp peculiar circumstances in this case, unfavourable to 
the desired result. I intended tying the axillary very high up, and 
accordingly, after securing its cut end, I dissected it upwards ; but a 
little above the lower border of thef lesser pectoral muscle, the vessel 
dilated so suddenly and looked so thin in its coats that I did not venture 
to tie it up higher than that point. The ligature was higher than 
the origin of the subscapular, but still a greater number of branches 
were left between the aneurism and the ligature than I could have 
wished. Another cause to which I attribute failure was, that owing to 
the patient’s previous habits stimulants were necessitated from the first, 
and, as can be easily understood, excited the circulation, and so 
interfered with the cure. I believe, from the state of the aneurism 
when he left Edinburgh, that, had the patient given himself a fair 
chance^ the result' might have been more favourable. As it was, whilst 
the ease cannot be considered a cure, the operation was so far successful 
^ . to show the correctness of the principle, and to warrant employment 
of .t&e. plan in any similar case. It certainly prolonged life beyond 
the that the ligature of the innominate would have been likely 
ko^dcfc - Were I to perform this operation again, I would begin by 
axillary in its upper third, if healthy, so as to command 
the cfaroulatipn, and strain the terrible haemorrh^e from the dilated 
oollateral yesa^ 
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Popliteal Aneurism. 

J. F., iron-moulder, set. 43, admitted \Zth December 1868, stated that 
about fourteen days previously he first noticed a beating sensation, somewhat 
painful, in the popliteal space of the leg. At first he paid little attention to 
it, but as the pain and pulsation steadily increased, he applied at length to 
the Dispensary, whence he was remitted to the Royal Ii^rmary on the above 
date. 

On admission, the tumour was about the size of a small orange, and 
pulsating powerfully. At first the limb was simply placed in the flexed 
position, and the patient put on small diet and low allowance of fluids. 
Afterwards compression was superadded, together with the exhibition of small 
doses of antimony, and tliis method of treatment i ontinued till the 4th 
January 1859, without any effect, however, in arresting the progress of the 
disease. Accordiif|<ly, on the bth January the femoral was tied, but owing to 
the diseased state of the heart and great vessels no chloroform was administered. 
Pulse 120. Ordered an opiate. 

For a few days after the operation the patient complained of pain in leg 
and foot, and slept little ; but on the lOth the restlessness and pain had 
diminished and the pulse sank to 95. 

On the 27/A the ligature came away, and everything was loo]fing well, 
until 8.30 A.M. the following morning, when hsemorrhage broke out at the 
point of ligature. About two ounces were lost before the touniiquet could 
be applied ; and at 11.30 p.m. same evening, and 3 A.Sf. next morning, about 
an ounce of blood escaped in all. Oidered wiue and an opiate. 

30f/i. — Slept well ; less nciMuis. Pulse 99. 

In the eaily part of the mouth of Fthrm)y the patient suflered a good 
deal from rheumatic pains in vaiious paits of the body, and as the exhibition 
of opiates wa^ ,ilmobt imperative, the bowels became somewhat costive. 
Ordered a powder composed of Chlor. Hydrarg. and Pulv. Rhei an gr. v. At 
this time, also, the diet was gradu»dly increased, and on the 17th he was 
placed on full allowance. 

March \2th . — Wound healed Pj^tient still complains of pain about the 
ankles and toes, although it is much less severe. 

After the above date nothing w^orthy of remark occurred, and on the 9th 
May he was dismissed cured. 


Recurrence of Popliteal A?^eurism after Ligature of Super- 
ficial Femoral ; Treatment by Compression unsuccessful. 
Cured by Flexed Position of Leo. 

T. H., coal-carter. This patient w'as fiist admitted into my wards in May 
1857, on account of a poplit^ aneurism, which he had only noticed about 
four weeks ‘previously to his applying for advice. The tumour was then j 
about the size of an orange, its contents fluid, and it pulsated strongly and^ 
equally over its whole extent. For some days the patient was kept at perfects 
rest and on low diet, but the tumour increased so rapidly, and bec^doj^, so" 
tense, that I considered it neqessaxy to tie the superficial femoral 
further delay. ^This was done, and everything went on most ^vottrab^. 
The tumour b^me ^cid, and ceased to pulsate, and only cause of 
anxiety was the low temperature of the foot and log> Tho IndsKon. heided 
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by the first intention, with the exception of the point where the ligature hung 
but. The thread separated on the twenty-ninth day after the operation. 
About the period when the ligiiture separated, slight undulatory pulsatioa 
could be perceived in the tumour, which was much diminished in size ; but 
as this not unfrequently occurs, I did not pay much attention to it, until the 
}>ulsation became gradually more and more powerful ; but even then I waa 
deterred from using any great amount of compression, owing to the Ib^ 
vitality of the foot and the absence of pulsation in the tibial arteries. Afte^' 
a time, however, by bandaging the limb, and cautious compression of the 
femoral, and direct compression by a compress of lint over the aneurism, the 
swelling gmdually diminished, and the pulsation was reduced to a line 
■ corresponding to the course of the artery, and not larger than the popliteal 
of the opposite limb. After leaving hosjntal the patient returned to his 
usual avocations and habits, occasionally showing himself at the Infirmary. 
In August 1858 he returned to hos])itAl, and si\id the swelling had suddenly 
increased within two or three days. On examination I found the tumour to 
be as large, and pulsating as violently, as before the artery had been tied. 
On consultation with my colleagues compression was determined on, and a 
carefully conducted and extended trial of this plan of treatment was given, at 
first with some promise of success. It was pei-sevcrcd in for uj) wards of five 
months, when it was discontinued, as the tumour again began to increase 
instead of diminish. The patient left the lioiise for some weeks, but returned, 
desiring to submit to any operation that might be thought necessary. On 
examining the aneurism at this time its condition was as follows : — It was 
the size of a pretty large orange, and pulstiting strongly ; the femoral artery 
could be felt to pulsate for about four inclies below Poupart’s ligament, 
ceasing to beat about an inch or less above the point wljcre the 8Ui)erlicial 
femoral had been tied. Pressure on common femoral coin])letely anil readily 
aiTested pulsation in the sac. Compression of the siiperliciul femoral above 
the point tied filso did so, but required very firm i)ressure to bo maile directly 
back\^'aids. rkmipression along the coui-se of the superficial femoral, below 
» the point tied, produced no effect unlil it was made over the loweht part of 
Himler’s canal, when the pulsatioii of the aneurism became tliorouglily com- 
manded by it. Under tlu'se, circumstances, after weigliing the comparative 
chances of success between ligature of the external iliac, or the low-er part of 
the superficial femoral, the latter plan was decided on, and the patient will- 
ingly gave his consent. But as the case did not seem a very hopeful one it 
was thought as well to try the plan of flexion of the leg upon the thigh. On 
bending the leg fully, all pulsation wjis at once and completely arrested, and 
the limb was bandaged in that position. But the patient could not bear 
such flexion to be kept up ; accordingly, a slipper, with a Imndage sewed to 
the heel, was fastened on the foot, and the slip of bandage was tlieii fastened 
to a loop eonnected with a broad bandage round liis pelvis, and this gradually 
tightened so os to increase daily the flexion of the leg on the thigh. This 
treatment was commenced on the 20th of May 1869. On the 23d the 
pulsations were weaker, but returned when flexion of the limb was discon- 
tinued. On the 27th the pulsation diminished ; tumour smaller and firmer, 
was still a tendency to increase of pulsation when the limb wjas allowed 
remain straight for any length of time.* On the 6th of June the pulsation 
21255. felt in the aneurism, even when flexion was discontinued. 

tumour felt solid and smaller, and enlarged anastomosing vessels could 
be*«felt bver'it and round the knee. The patient was now allowed to walk 
'about ^tb crutdies, the affected limb being suspended in a flexed position. 

^ 2 Q 
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When in bed, or sitting in the ward, he was desired to extend the leg 
occasionally, and not to keep it constantly bent On the 23d of June there 
was not the slightest pulsation to be felt in the aneurism, which was firm, 
and considerably diminished in bulk. Several very large anastomosing' 
vessels could be felt over the tumour, the limb was of gocxl heat, and there 
was no stiffness of the knee-joint I kept the patient for about three weeks 
longer in hospital under observation, and he was dismissed cured. 

Since then lie has returned to his usual occupation of a coal-carter, which 
requires him to walk considerable distances ; but when I hist saw him, two 
years after the operation, there was no tendency to return of the disease. 

Itemarks. — Those two cases of aneurism present some features of 
interest. In J. F.'s case the arterial system seemed very generally 
affected, and there was evidence of valvular disease of the heart. When 
the common femoral was compressed so as to control the circulation, 
the course of the superficial femoral could be readily traced for some 
distance, the rigid state of its coats maintaining the form of the vessel 
even when empty. The condition of the patient was therefore by no 
moans favourable ; and from the rigid feel of the artery, I felt appre- 
hensive lest its coats might give way under the small round ligature. 
Still, the rapid increase of the tumour necessitated the operation to 
give the patient a chance of life, as it was evident that otherwise the 
aneurism would soon have given way. 1 therefore tied the superficial 
femoral rather lower down than usual, and was well pleased to find 
its coats perfectly healthy at the part exposed. 

As regards the compression, and the other treatment adopted in 
the first instance, these were ha<l recourse to for the purpose of afford- 
ing time for a certain amount of coagulum to form in the sac, and not 
with any prospect of curing tlie disease, as the unhealthy state of the 
iliac anil common femoral arteries contra-indicated even very moderate 
direct compression. The bent position employed must not be con- * 
founded with the plan adopted in II. ’s case. In this case merely slight 
flexion over a double-inclined plane of pillows was used, so as some- 
what to diminish the direct force of the blood into the aneurism. 

The secondary hseraorrhago which occurred seems to me difficult 
to explain. The ligature did not separate till the twenty-third day 
after the operation, when the incision had closed except whore the 
thread projected, and there had neve? been the slightest indication of 
bleeding either at the decidence of the ligature or previously. The 
haemorrhage, which did not cwcur till twenty-four hours after the liga- 
ture came away, seems to have resulted from incautious exertion of the 
patient ; and when all compresses and dressings were removed no 
active bleeding recurred I have seen bleeding take place at earlier 
periods after ligature, and not recur ; but I do not recollect any instance 
of the kind in which bleeding came on at so late a date as this, with- 
out any premonitory symptoms. Shortly after the bleeding the parts 
around the wound looked turgid and brawny, but there was no apparent 
engorgement of the parts antecedent to or at the time of the h^mov- . 
rhaga It seems difficult to believe that it could have proceeded ftoxh 
the deligated point of the mery ; for, though the thread had only come 
away the previous day, it must have separated, and the hssnioal^tic > 
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process caused by it must have been completed some days before ; and 
if from that source the bleeding would hardly have been stayed so 
readily. In my experiments on the ligature of arteries, I have seen 
two instances in dogs, where, from partial breaking up of the plastic 
eifusion and displacement of the clot, haemorrhage occurred, and stopp^ 
spontaneously ; but it took place in both cases about the tenth d^^ 
and resulted from the animals struggling violently with other dogs. 
From the statement as to the quantity of blood lost, however, it seems 
in this case either to have proceeded from the superficial femoral itself, 
or from ulceration of some dilated branch. 1 have seen the patient 
several times since he left the hospital ; and when I last saw him he 
had improved very much in his general health, so as to give me liope 
that his life may be 2 )rolonged for several years, whilst there is scarcely 
a trace of hardness or swidling at the site of the aneurism — a result 
satisfactory, as vindicating the operation under such very unfavourable 
conditions.! 

In H.*s case I attribute the recurrence of the aneurismal condition 
to the fact that the operation of tying the superficial femoral was per- 
formed while the sac was large and its contents so entirely fluid as to 
admit of the free retrograde circulation into its cavity through the 
articular branches arising from the diseased part of the vessel. I believe 
that one condition favourable to success is, that there should be a 
certain amount of coagulation within the sac before ligature, so as to 
obstruct or diminish the more direct anastomoses into its cavity, and 
•thereby get rid of a disturbing force and favour consolidation. But in 
this case I was compelled to operate early during the fluid state, on 
account of the rapid increase in size of the aneurism, and its threaten- 
ing to become diffuse. The recurrence of pulsation after it had been 
so much diminished by pressure and rest, and the sudden enlargement 
of- the aneurismal tumour after remjiining quiet so many months (I had 
seen the man only a week before, and there was then no perceptible 
change from the state in which he left the hospital), are circumstances 
not easily explicable. As to the collateral vessel, which seems to have 
been the principal cause of restoring or keeping up the aneurismal state, 

I think the effects of compression of the femoral at different parts of 
its course j^rove that it must have been the anastornotica magna. 

In considering the question of a secondary operation when compres 
sion failed, the choice was limited to ligature of the external iliac, or of 
the lower part of the superficial femoral. Under all the circumstances, 
the former seemed unfavourable, as in all probability the anastomosing 
branches would be so much enlarged after ligature of the femoral, that 
the circulation would speedily be restored in the aneurism through the 
inosculations of the internal iliac with the profunda. Or if, on the 
contrary, these inosculations were not enlarged, then the risk of gan- 
gwoie of the limb would be very great ; and, had it occurred, amputa- 
tion, if admissible at all, must liave been performed very high up in 
ihe thigh or at the .hip. Whilst, on the other hand, the ligature of 
the superficial femoral low dowi\in Hunter’s canal had only one grave 

' • ^ ! He died suddenly three years after the operation 



696 


OPERATIVE AND REGIONAL SURGERY. 


objection, that of being near the diseased part. Fortunately, the 
simpler plaii of flexion of the limb prevented the necessity for any 
operation, and, from what 1 saw of that plan in this case, I would have 
great hopes of its success as a curative measure, — far simpler and more 
efficacious than any form of compression I have seen employed, devoid 
of all its risks, and not interfering with, but rather beneficial as a pre- 
paration for, ligature of the artery, should it fail itself in accomplisUug 
a cure. 

Popliteal Aneurism treated by Flexion. Accidental Eupture 
OF Aneurism after it appeared Consolidated, 

A. N., rot. 36, was admitted on July the 8th, 1862, with an aneurism 
occupying tlie lower part of the popliteal space, which, judging from the 
patient’s stat(*ments, had probably existed for four mouths. The patient also, 
suffered from extt*nsive cardiric disease, having a double aortic and a mitral 
regurgitant murmur, with hypertrophy, especially of the left ventricle. There 
was general visibility of the i)ulses, and the radials were slightly corded. 
Treatment by flexion was adopted, the limb being gently flexed both at the 
knee and hip Joints, and placed on its outer side on an air-pillow. This 
position was maintained by a strap stretching from the heel of a slipper to a 
figure-of-eight bandage passed round the thigh and abdomen ; while perfect 
rest was enjoined, with a nourishing but non-stimulant diet. A certain degree 
of pain, which at first attended tJiis treatment, passed off, and the case seemed 
to be progressing most favourably, as the tumour had become much smaller 
and harder, and the articuhir arteries were distinctly enlarged around the 
knee. Suddenly, hfuvever, on the morning of the 18th August, the patient 
experienced a sensation as if something had given way behind the knee-joint, 
and immediately complained of intense pain in the limb. On examination, 
it w’as evifleiit that the aneurism had ruptured ; and, accordingly, manual 
pressure was applied over the femoral artery to prevent further extravasation 
of blood. After consultation it was detennined to tie the femoral artery, 
which was accordingly done, the limb being wrapped up in wadding immedi- 
ately after the operation. On the 16th of August, Iroing the seventh day 
after the rupture of the aneurism and ligature of the femoral, gangrene of the 
limb having set in, amputation at the lower third of the thigh was performed 
by the long anterior flap. 

• 

Remarks , — ^The propriety of tying the femoral artery may be ques- 
tioned, but by arresting the ^circulation it afforded a reasonable hope 
that the rent in the sac might become occluded, and the extravasated 
blood, which was not very large in amount, absorbed ; while, even if 
gangrene did supervene, amputation could be performed before the 
attending constitutional symptoms had developed themselves. • 

Case of Fusiform Popliteal Aneurism, cured by Ligature qf 
Femoral Artery, after Flexion and Compression had failb^o, 

^ Adam B., rot. 30, a custoflnihouse officer, was recommended to my: by 

Dr. Struthers of Leith, on account of a peculiar form of popUtealril&dbiBko, 
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The patient stated that his attention had been first directed to the part by 
pain of a dull aching character, and on putting his hand on it he felt the 
strong beating, and thereupon consulted Dr. Struthers, who directed him to 
keep the limb perfectly quiet After keeping him under observation for a 
few days Dr. Struthers sent him to me. This was in April 1860. The 
swelling in the popliteal space had not the ordinary distinct form of popliteal 
aneurism, but felt like an enormously dilated artery, becoming smaller above 
and below. Its contents were quite fiuid, and could be easily repressed into 
the circulation ; and when this was done, or whexr the sac was rendered 
flaccid by compressing the femoral artery in the groin, the swelling filled 
again rapidly on pressure being removed. The patient seemed otherwise in 
good health. The heart’s action was normal. The femoral arteries at the 
groin were not firmer or larger than natural, either in the affected or the 
sound limb, whilst the radial, ulnar, and brachial arteries were also healthy. 
He complained chiefly of cramps in the aflected leg, and stated that the size 
and pulsation of the swelling had been increasing of late. The posterior 
saphena and popliteal veins of that limb were somewhat more dilated than 
those of the sound limb. 

On considering the circumstances of the cose, I determined to try the 
treatment by flexion, combined with graduated compression of the femoral 
artery in Hunter’s canal. With this view I had him kept in bed, and the 
leg was gradually flexed on the thigh, and the thigh on the pelvis, till he 
was able to bear the greatest degree of flexion. At the same time, by means 
of Signorini’s tourniquet, compression was made on the femoral in the situa- 
tion of the upper part of Huntei‘’s canal ; and this also was gradually increased 
in force until he was able to bear complete obstruction of the circulation for 
very considerable periods. As he was a very intelligent man, and perfectly 
understood the principle and object of the treatment, he was instructed how 
to relax and tighten the instrument, and to note the effect produced. At the 
end of five weeks the size and pulsatory force of the tumour were so much 
diminished as little to exceed those of the healthy vessel ; but there was 
no appearance of solidification or obliteration of the vessel at the affected part. 

I therefore recommended the treatment to be continued. This was done for 
three months, when, iis the pulsation and size of the vessel felt nearly natural, 
he was allowed to walk a little, at times resting the limb in the flexed posi- 
tion. At first all seemed to go on satisfactorily, but gradually the vessel 
dilated, and the pulsation returned in force. Again the treatment by flexion 
and compression was tried, compression being mffde both at the ^roin and also 
over the artery in Hunter’s canal. So long as he remained quiet this treat- 
ment produced diminution of the aneurismal swelling, but never seemed to 
cause any consolidation, the sac apparently being merely rendered flaccid. 
The patient’s health was beginning to suffer from the long confinement, and 
be was therefore allowed to get up and go out occasionally ; and as the swell- 
ing soon resumed its original size, and indeed increased in bulk, he determined 
to submit to the operation of ligature of the femoral. 

With this view he entered the Royal Infirmary on the 16th November 
1866 ; and as at that time bis general health seemed much deranged, 1 
fortunately determined to wait for a week before operating. In the course of 
four days the symptoms of typhus fever manifested themselves, and he left 
the hospital for his own home. He made a good recovery from the fever, and 
returned to my wards in the Infinnary on the 18th of January 1807, much 
improved in health, but the aneurism considerably increased in size. 

V On the 23d January I tied the femoral artery at the lower part of Scarpa’s 
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tvktLgle. The operation was very easily accomplished, as there was scarcely 
any oozing of blood. The coats of the femoral were beautifully healthy, and 
the aneurism needle very easily passed withbut disturbance of the parts. The 
ouly thing noticeable was the great depth of the vessel from the surface, 
owing to a large amount of fat, both superficial ti^ the sartorius and between 
the fascia and the sheath of the vessels, a condition remarkable in a patient 
so recently recovered from typhus fever. 

The wound was dressed in the usual manner. Nothing of. importance 
occurred in the after progress of the case. The ligature separated on the 1 1th 
of February, and he was dismissed cure<l on the Cth of March 1 86*7. When I 
last heard of him he continued in perfect health, and free from any aneurismal 
disease. 

Remarks . — In accordance with the views, and for the reasons I 
have stated in my Lectures, I believe that the fusiform or ovoid aneu- 
risms arising, as they do, from dilatation of all the coats of the artery, 
are less favourable for curative treatment of any kind than the lateral 
or sacculated aneurism, as the tendency to coagulation is much less. 
Tlie reasons which induced me to give so prolonged a trial to flexion 
and compression in 13.’s case were — 1st, Because I was afraid that, 
as the aneurismal portion contained no coaguluni, the free inosculations 
of the branches of the profunda femoris, with the articular and other 
branches arising from the dilated popliteal, would almost directly 
restore the circulation in the aneurismal portion immediately after liga- 
ture of the superficial femoral, and so prevent a cure. 2dly, Because 
I trusted that, if I did not accomplish a cure by^he flexion combined 
with compression, this treatment would at least conduce to some coagu- 
lation or deposit of fibrino taking place within the aneurism, and so 
prepare for the ligature of the artery being attended with a greater 
chance of success. The combination of compression with the flexion 
method obviated the risk of any accidental rupture of the aneurism 
occurring, as in the case of A. N. 

Case of Fusiform Aneurism of the Femoral Artery 
cui«D BY Compression. 

B. J., seaman, aged 32, j’dmitted into Hospiltil Jar 'ary 12, 1871, suffering 
fiom a fusiform iineiiriHin of the left femortl artery at its lower j)art. 

On cxfiminatioii, a pulsating tumour is felt in the lower part of Hunter's 
canal, a little above the point whjji-e the anastomotica magna conics ^off from 
the. superficial femoral. A little fulness, but no projecting swelling, is seen 
externally. Tlie aneurism when defined is about two inches long by one and 
a half broad, and spindle-shaped. 

History . — ^The patieJit first felt pain ten days before admission. lie is a 
seaman on board the Pharos, and having to walk daily from Nortli Leith to 
his ship, he noticed that his leg became painful, making him walk lame before 
reaching the ship. He thought at first that the pain was rheumatic ; hut as 
it coiitinucid lie applied to Di*. M'Baiu, R.N., who sent iiiin into the Infirmary. 

Patient says that fiiin pressure over the tumour causes the pain to cease, 
but when this is remov^ the at once retunis and remains, unl^ 
sure again be made. 
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Jcmuary 15. — On examination, Mr. Spence decided on treating the aneu- 
rism by compression. Patient ordered to take the following mcdiciuos : — 
Bf. Potass, bromid. 5jv., aqum ad Svj. — a tablespoonful every evening; and 
H. Potass, iod. 3ij., aquas ad 5vj. — a tablespoonful thrice daily. 

16th. — Dr. Watson’s "pressure apparatus” was applied to-day over the 
common femoral (the skin being previously dusted with fine fuller’s earth), 
the weight being so directed as to press upon the common femoral just as it 
comes out of the pelvis in the upper part of Scarpa’s triangle. ' The weight 
caused great pain ; but the patient was able to bear it, and the circula^ii 
through the artery was completely arrested. During the night and day the 
weight was taken off at intervals. The pulsation became less and less, and 
ceased in the evening. 

1 8th. — Weight taken off at twelve o’clock to-day, and no pulsation felt 

19th. — To-night, at twelve o’clock, the weiglit Wiia replaced, os Mr. Spence 
thought he felt slight piilsiition ; and it was kept on continiioiisly till the hour 
of the visit at noon the next day. 

20th. — No pulsation. The limb is Hexed, a pillow being placed under 
the knee, wdiich is turned out Patient told to compress the artery with his 
thumb, so as to weaken the flow of blood to the thigh. Not only is the knee 
bent, but the femur is likewise flexed on the pelvis, thus weakening the force 
of the blood by making a curve in the artery. Ice to be applied over the 
seat of the aneurism. 

27th — Slight pulsation felt at intervals, and ice kept on constantly. 

Fd)ruary 2. — Ice taken off. Patient said that about five o’clock in the 
morning, when he awoke, there was great itching and irritation over the 
aneurism ; but now (12 noon) all pain had disappeared. 

(On January 26 a lighter form of compression — Iloey’s compressor — was 
put on, and a piece of sponge was placed between the pad and the skin to 
case the piiii.) 

Febmary 3. — ^Tlic light-pressure apparatus was again put on for a short 
time. 

9th. — The patient allowed ale or porter, but any change of pulse to be 
carefully watched. No thrill felt to-day. The ice has been discontinued 
since February 2, 

March 2. — ^The patient left to-day cured. 

Mayy 1872. — He has been back once or twice complaining of slight pain ; 
but there is no return of the aneurism. He was advised not to take much 
exertion, and to avoid straining the limb in any Way. 1 have seen the patient 
recently, and there is Jio return of the aneurism. 

Bejmrhs on the Case of B. J. — The points of interest in this case 
are — 1st, The nature of the aneurism ; 2d, Tlie special conditions of 
the portion of the femoral artery aflTected; and 3d, The success 
obtained by the method of treatment adopted. As to the nature of the 
aneurism : Fusiform aneurisms, formed by dilatation oi all the arterial 
tunics, are admittedly less favourable for the process of cure than 
lateral sacculated aneurisms, because of the less tendency to the forma- 
tion of coagulum within the dilatation. The internal coat for some 
time retains its smooth character, and the current of blood through the 
vessel sweeps with equal force in all directions, and thus prevents or 
delays the process of obstruction at the diseased part; hence this 
variety of aneurism is not favourable for treatment either by ligature 
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or compression. Hie chances of firm obstruction by a consolidated clot 
being small, the risk is that the retrograde circulation may gradually 
re-establish the aneurism after ligature, whilst, if compression be resorted 
to, the dilated part of the yessel may again become distended by the 
direct current after the compression is removed. The only condition 
favourable to coagulation in such an aneurism is that which Sir Charles 
Bell long ago pointed out — ^viz. that whenever the coats of an artery, 
owing to irritation or disease, lose their power of reacting on the blood 
current, that fluid tends to coagulate, as it would in an organic tube, 
and thus the diseased part will ultimately become obstructed unless 
the disturbing force of the diicct current of blood prevents this 
taking place. Fusiform aneurism is not common in the lower ex- 
tremity. I have only met with one instance of it in the popliteal artery 
(the case of Adam B., already detailed), and in that case graduated 
compression fairly persisted in for upwards of six months failed to 
effect a cure. 1 then tied the femoral with complete success. Having 
the result of that case before me, it may be asked what decided me on 
treating this case by compression in pieferenec to ligature. My decision 
resulted from a consideration of the peculiar rondition-. of the part of 
the femoial in which the disease was situated. Xho obhmg aneurism 
was in that part of the femoral immediately above the oiigin of the 
great anastomotic artery, and as the contents of the dilated portion 
were quite fluid, such a diiect letiogrado feeder would have speedily 
refilled tlio vessel, and acted as a disturbing element in preventing the 
fonnation of a coagulum. Indeed, I detei mined that, if compression 
failed, I would cut down upon the vessel in limiter’s c.inal, place 
ligatures above and below the dil.itc'd pait, and tie the anastomotica at 
the same time, as I considered that ligamre by the Iluntciian methotl 
would not effect a cuie under such circumstances. The successful 
ri'snlt in this case J Ih-Hcvc to bo duo to the me thod of comiiression 
used. From what J have obseived of gradual and graduated compres- 
sion ill my own practice or that of otlieis, I have not been favourably 

impressed by it. Indeed, I have st.ated elsewhere as my opinion “ I 

Ixdievo that our success will depend on how far we are able to 
ariest completely the circylation through the femoral” The compres- 
sion’ apparatus of my colleague. Dr. Watson, seemed to me well suited 
to obstiuct thoroughly the circulation through he arteiy; whilst,, from 
its form and mode of action, the jtiticut would bo able to bew the 
pressure for a sufficient length of time to allow permanent changes to 
take place in the aneurism. • In this case the compression required to 
be reapplied, in consequence of some doubtful symptoms of returning 
pulsation, and the compression was assisted by dry cold applied over 
the aneurism. But these precautionary measures, and also the pro- 
longed rest, were used from a consideration of the character of the 
fusiform aneurism, to guard against tendency to recurrence of the circu- 
lation through the dilated part of the vessel, and to allow time for its 
obliteration. The result fully justified the opinion I had formed as to ' 
the method of treatment 


Fig. 92, p. 889. 
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Case of Femoral Aneurism successfully treai'ed by Ligature 
OF THE Femoral Artery in Scarpa’s Triangle. 

W. W., set. 32, labourer, admitted Jantuiry 4, 1865. About four months 
ago patient observed on the inner aspect of his right thigh a firm, throbbing 
swelling, of tlie size of a walnut. Origin spontaneous, and increase gradua}. 
On admission, an aneurism as large as a small apple was found at the uppet 
enteance of Hunter’s canal. On compi-essing the femoral artery, pulsation 
ceased, but the tumour could not be completely emptied of its contents. 
Ordered rest, and milk diet. 



Jan, 10. — Piofe^'Sc i Spence tied the superficial femoral artery in Scarpa’s 
triangle, wind I produced immediate ce’ssation of pulsation. The limb was 
k ut slight];^ fie\ed, and en\ eloped in wadding. Oomalesceiice piogressed 

itcrruptedly, and the ligature sejiaiated cm tlic teiitli day after the opera- 
ti Patient dismissed cured, after ha\ing licen two months in }iOh])itul ; 
the tumour wab hard, painless, and not huger than half a w^ulnut. 

The femoral rineurism is a form not commonly met with. According 
to Dr. Crisp, “of 551 cases of aneurism, 157 aflected the popliteal, and 
only 66 the femoral artery; and of these 66 only 21 were truly 
femoral or femoro-popliteal.” This may be accounted for by the 
exposed position of the artery in Scarpa’s triangle, and in the popliteal 
space, allowing for expansion at these points; while, in the intermediate 
part, the vessel is surrounded by muscles and aponeurosis. The most 
frequently employed modes of treating such cases are compression, or 
ligature of the superficial femoral or external iliac arteries. The former 
of these methods is uncertain and tedious, while the latter is attended 
with great success. In the case of W. W., not a single bad symptom 
followed the operation, and a very small amount of suppuration served 
to^ cause separation of the ligature. On his being dismissed from 
hospital the tumour was firm, painless, and less than half its original size. 
The patient walked about without experiencing any inconvenience; and 
w^n heard of, about six months later, he was able to work as formerly, 
.and ^ tumour continued to diminish. 
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Traumatic Varicose Femoral Aneurism successfully 

TREATED BY DOUBLE LiGATURE. 

On Thursday, 26th March 1868, I was requested by Mr. Miller, sui^jeon, 

Rankeillor Street, to visit Robert K , a youth who had received a wound 

in the 'thigh about three weeks previously. Accordingly, I met Mr. Miller 
and Dr. Littlejohn in consultation. Mr. Miller, who had been called to the 
lad immediately after the injury, gave me the following account : — 

“ J was liJistily called by the police to the shop of Mr. Prentice, druggist, 
126 Nicolson Street, on the afternoon of Wednesday, 4tli iiist. (March 1868) 

to see Robert K , aged fifteen years, of Graham Street, who had been 

stabbed with a spear-pointed knife by a schorilfellow. Supported by a man 
he had walked from liuccleuch Street, and had fainted by the way from loss 
of blood. I found him lying on two chairs, very pale and faint, in conse- 
quence of profuse brnmorrhage issuing from a wound in the upper and 
anterior aspect of the right thigh. The "wound, which extended obliquely 
upwards, was about three-quarters of an inch in length, and one inch and a 
half in depth. After stopping the haemorrhage and dressing the wound, 
I had him conveyed home in a cab. He progressed very favourably, and 
in ten days the wound had entirely healed, though the patient still continued 
weak. Perfect rest was still enjoined, but after a few days he could not be 
restrained from going out and walking about, though rendered lame by slight 
pain, and stiffness of the tendons at the back of the limb, which, however, 
improved every day. He called on me on Monday, 23d inst., and stated 
that he had been to Leith on the previous Friday, that he had walked 
hurriedly home from the stiition, and for the first time felt ‘a beating* in the 
part, but no pain. On exauiination, a little above the wound, I found a pul- 
sating tumour, which I diagnosed as a false aneurism. He was ordered home, 
and enjoined perfect rest and quietness.” 

I found the patient a lad of slender form, and tall for his age, of delicate 
appearance, and somovhat anaomic. On examining the right thigh, I 
observed a cicatrix, as of a recent punctured wound, situated on the outer 
border of the sartorious muscle, five inches and eight lines below the middle 
of Poui»art*8 ligament. Extending from the puncture there was a pulsating 
swelling, not very prominent, somewhat flattened, of an elongated oval form, 
two and a half inches long, by one and three quarter inches broad. About 
two inches of the swelling were on the proximal side of the wound, Le. to"wards 
Poui)ai*t*s ligament, and about lialf-an-inch on the distal side. Besides this 
distinct pulsating tumour, there was also an undefined fulness on the inside 
of thigh, close up to Poupart’s ligmuent, caused by the dilated femoral vein, 
and the upper part of internal sai)hena was also dilated. The aneurismal 
swelling at the wound was s^^•n to pulsate, and the pulsation was very strong 
when the hand was placed on the tumour, and accompanied by a most peculiar 
thrill, almost startling when first felt. On u^ 'ng the stethoscope, besides the 
“ blowing ” sound, there was also heard a loud buzzing or whizzing hrmXy 
which has been not inaptly compared to the noise made by a “ blue-bottle 
fly confined in a paper bag,*' This latter sound was so loud as to be heard 
even at a little distance, and without the stethoscope. The thrill and whizz- 
ing murmur extended upwards from the wound both in the anetu^mal 
tumour, and in the dilated femoral vein nearly as high os Poupart’s ligament, 
but they were much less distinct in the lower part of the aneui^sm-^nly 
barely appref-iablc. Tlili pulsations of the anterior and posterioir 'jbiWl 
aiteiicR seemed rather weaker than in the sound leg. The patient .felt 
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limb somewhat cold^ but the thermometer showed no difference in the actual 
temperature. 

I directed that he should be kept perfectly quiet in bed, with the thigh 
flexed on the ]:>elvis, and that graduated compression should be maintained 
upon the common femoral artery, at the brim of the pubes, where it emei^s 
from the abdomen, by Carte’s compressor, modified so tliat the pressure waa 
made by means of a leaden weight instead of the full screw' action. He was 
ordered to have a nutrient, non-stimulating diet, consisting of milk, with 
white of eggs, and farinaceous and a little animal food. Under this treatment 
the pulsations and bulk of the aneurism diminished, but I found that the 
compression, though os far as possible limited to the artery, interfered with 
the venous circulation, and gave rise to so much ]>ain and swelling in the 
thigh, and irritation of the inguinal glands, that it was obliged to be aban- 
doned. Ice w'as then applied over the swelling and to the groin, and Avas 
beneficial in allaying the irritation resulting from the compression, but it hiul 
little effect on the aneurism j and I therefore determined to opemte so soon 
as the local irritation was subdued. I had from the first conttanplatcd the' 
probability of an operation being required, and bad carefully w'cigbed in iny 
mind wdiat method of proce<lure I should adopt, and had decided, for rt'asons 
which I shall explain hereafter, to tie the superficial femoral above and below 
the aneurism without opening the sac. Accordingly, on the 8th of April 1868, 
assisted by Drs. Dunsmure, Gillespie, Littlejohn, Taylor, and Mr. Miller, 1 
jjTOceeded to perform the ojjeration I had planned. Tlie patient being put 
under the influence of cbloroforni, I made an incision inches long, com- 
mencing about 2 inches below the middle of Poupart’s ligament, and continu- 
ing downwards in the course of the femoral artery. This incision passed over 
the long axis of the aneurism, and crossed the course of the sartorious muscle, 
that I might reach the artery under the inner border of that muscle at the 
upper part, and under its outtir margin at the low'er part of the thigli. In 
making iny incision I was careful to cut lightly over the tumour, so as not to 
divide more than the skin and. fat I next proceede<l to clear the artery in 
the lower part of Scarpa’s triangle. In doing so I found the parts more 
matted together and tliickened, and the depth increased from tlic jdastic and 
serous effusion to a much greater extent than tlie external appearances would 
have led me to expect. I required to tike great care in clearing and draw- 
ing aside the inner edge of the sartorious, which, instead of being loosely 
connected as usual, was adherent. Hie sheath of the artery, however, was 
not so affected, and Avas readily recognised and carefully opened, and the 
artery cleared for passing the aneurism-needle. The vein, much distended, 
Avas felt bulging under the artery. The armed needle avjis then carefully passed 
round the vessel, the ligature left untied, and the ends held by 411 assistant 
I next proceeded to tie the femoral below the aneurism in Hunter’s canal. 
The fascia over the outer edge of the sartorious was freely divided, and the 
edge of the muscle clcareil. Here a difficulty occurred, not from adhesion of 
the margin of the muscle at the part cleared, but oAAung to the body of the 
muscle oyer the aneurism being blended with the tumour, and forming part 
of tlie false sac. I found I could not turn over the mnscle or draw it aside, 
so as to expose the aponeurosis covering the artery, without using such force 
08 yrould have endangered breaking up the limitation of the aneurism. I 
had, however, foreseen this difficulty, and accordingly, os I wished to tie the 
artej^ as close as I could to the aneurismal tumour, 1 divided about half the 
bi^e^tb of the sartorious, so as to expose and reach the vessel, which here lay 
verjr deeply, the depth boing increased by the proximity of the tumour. 
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When 1 had passed this ligature 1 tied it firmly, and then proceeded to tie 
the upper ligature, which had also been applied as closely as possible to the 
swelling. So soon as the upper ligature was tightened, all pulsation and 
sound ceased, and the appearance of tumour was almost effaced. The long 
wound was then closed by points of suture, a slip of dry lint placed over it, 
and retained by slips of adhesive plaster ; the foot, leg, and knee were 
wrapped in cotton wadding, and the patient placed in bed, with the knee 
very slightly bent, and laid on its outside on a soft pillow. 

When the patient recovered from the chloroform he was a little sick, and 
vomited. An opiate was administered. The milk and farinaceous diet were 
ordered to be continued, lie pr<jgressed very favourably, and the wound 
healed well, little treatment liaving been required, except medicine and 
enemata to act on the bowels — which were very constipated — so as to prevent 
straining at stool No marked alteration in the temperature of the limb 
occurred after the first two days. On the twelfth day after the operation, the 
lower ligature came away when I was dressing the wound, and without any 
appearance of blood. Slightly stimulating lotions were used to wash the 
points of the wound which had not cicatrised, and support was given by 
strips of adhesive plaster. On the 25th of April I had to leave for London, 
and I visitc'd him on that day (the eighteenth after the operation). He was 
looking well and cheerful ; pulse 86, and soft, and his tongue clean. The 
wound looked well — in fact, except where the u])per ligature hung out, and 
at one or two other points, it had united ; and 1 considered him almost, if 
not altogether, out of danger. I left Dr. Duiismure, who took charge of my 
coses, to look after him os regarded the surgical treatment. From that 
g(‘ntleman 1 received a letter, informing me of a somewhat unexpected and 
sudden change in the progri^ss of the case : — 

“ You left on Saturday the 25th. On Sunday I got a note saying that 
after straining at stool, four drachms of blood had come from the incision. 
Oil visiting him I found no trace of haemorrhage at either of the ligatures, 
but the wound laid o])ened over the sac, and a clot of blood was lying in it ; 
his pulse was quick, 120, and his skin hot. Mr. Miller had ordei-ed him 
aconite, which made him sick. All that I did was to enjoin quiet, and cold 
to the wound ; and, as his tongue was loaded, I ord(*red him a blue and com- 
pound rhubarb pill. On Friday, when I saw him with Mr. Miller, he looked 
more than usually pale, and his pulse was still quick, but the skin and tongue 
were better. He had had pain in the right side, and some cough, both of 
which were relieved by a poultice. I ordered him a better diet, wine (claret), 
and iron, and to-day his pulse is 96 ; the wound ’s almost healed, the part 
over the sac is healthy, and 1 have no ^ar of him. I took hold of the liga- 
ture, but it is not yet eufticieiitly 1 oom» to come awii^.” 

After this the bad symptouis seem to have disapi)eared, and, on my return 
to Edinburgh on the 1 1th May, I found him looking very well, the wound 
healed, except at the ligature, which I found was lying loose, and I therefore 
removed it From this time nothing worthy of recoid occurred. He was 
allowed to walk at first with a crutch, and subsequently to use -the limb. 
He was lame for some time owing to the stiffness of the knee, but this gradu- 
ally disappeared, and he now uses the leg perfectly. For some time after the 
operation I directed him to use a flannel roller to support the venous cirqu- 
lation in the limb. The cicatrix was narrow and firm ; not the slightest 
pulsation or bruit to be felt or heard, no appreciable venous congestion, and 
his general health excelleni^ 

To-day (10th June 1869) I examined Mr. K . As already stated. 
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the aneurism is thoroughly cured ; not the slightest pulsation or thrill can he 
felt ; but the appearance of the limb indicates some obstruction or alteration 
in the venous circulation of the part The right thigh is greater in circum- 
ference by one inch than the left The swelling is neither tense nor codema- 
tous, but soft and elastic. The cicatrix is thinner and broader than it was 
eight months ago ; whilst towards the groin numerous small superficial veins 
are seen dilated and slightly tortuous ; but the common femoral and great 
saphena veins, which were distended and varicose before the operation, seem 
now of their normal size. 

Remarks , — Numerous observations have been recorded in reference 
to the pathology and treatment of varicose aneurisms, but, with few 
exceptions, these have been cases in which the disease was situated at 
the bend of the arm, and in most of them tlie operative procedure has 
been the same as that for ordinary false aneurism in the same position — 
namely, laying open the sac and tying the wounded artery above and 
below the opening ; and in some of the cases ligature of the affected 
vein has also been practised. 

In one or two cases the brachial at the middle of the arm has been 
tied, but not with results that encourage repetition of the Hunterian 
method. Indeed, in the upper extremity the ligature of the wounded 
brachial artery above and below the opening, and gentle compression 
of the injured vein, answers sufficiently well, and the operation is not 
likely to be attended with bad results. It is, however, very different 
* ,jith regard to such Aeurisms in the femoral region. 

All surgical authorities are agreed as to the great danger which 
attends obstruction of the femoral artery when complicated with any 
lesion of the accompanying vein, gangrene being the almost invariable 
result. So much have the risks of such a complication influenced 
practice, that even in cases of ordinary traumatic false aneurism of the 
femoral in the position of Hunter’s canal, an exception has been made 
to the general rule of operating in false aneurism by direct incision into 
the sac. Thus, in cases where the traumatic aneurism is of some stand- 
ing, and the parts condensed, it is considered better, in the case of the 
femoral artery, to tie the vessel by the Hunterian method in Scarpa’s 
triangle, lest, from the close proxipiity of the vein, and the condensa- 
tion and matting of the wounded parts, the latter vessel might be 
injured in operating by the direct method ; and Professor Syme and 
others have recorded cases showing the success of such treatment. 

In considering what method of operation*! should follow in the 

case of K , I could find but little information in surgical works as 

to the treatment of traumatic varicose aneurism of the femoral, cither 
as regarded general principles or the results of actual practice. As I 
have already said, luost of the observations of Hunter, Park, Hodgson, 
Breschet, Sabatier, and Dupuytren, had reference to varicose aneurism 
at the bend of the arm, and the general rule laid down, as drawn from 
such cases, was to open the sac and tie the vessel as in -false aneurism 
— a rule repeated, 1 see, in the last edition of Professor Erichsen’s 
Surgeriff as applicable to varicose aneurisms generally. 

< The only author who differs from this practice fs the late Mr. Lizars, 
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who, speaking of this form of aneurism at the elbow, advises tying the 
artery above and below the wounded point, without opening the saa 
His reason is, the risk of phlebitis, if we interfere with the vein ; and 
I recollect seeing him perform this operation in a small varicose aneurism 
of the brachial in the Royal Infirmary. At the bend of the arm, how- 
ever, the results of the ordinary operation have shown that the risk 
Mr. Lizars dreaded was so slight that his plan has not been generally 
followed. 

In looking to the history of cases of this aneurism in the thigh, I 
could find very few cases recorded, still fewer where any operation had 
been performed. Several of the cases which had done well without 
treatment were evidently cases of aneiirismal varix, and not of varicose 
aneurism. It is essential to remember, in reference to treatment, that 
whatever symptoms these two diseases may have in common, such as 
the peculiar hmii^ the state of the veins in tlie affected limb, or the 
constitutional effects consequent on admixture of venous with arterial 
blood, they differ in this important feature, that in aneurismal varix we 
have the vein and artery closely adherent and communicating directly, 
and that, although both vessels undergo dilatation and some alteration 
in structure and function, there is no aneurismal tumour involving the 
risks incident to all aneurisms, and consequently in it all that is 
generally required is moderate support to the venous circulation by 
bandages or elastic or laced stockings. In varicose aneurism, on the 
contrary, the false sac, which communicates witl^oth vein and artery, 
has a constant tendency to increase, burst, and diffuse its contents into 
the limb, or else lead to ulceration of the skin and fatal hiemorrhago. 

The records of traumatic varicose aneurism of the femoral or 
popliteal are very meagre. I can find only two cases detailed, and one 
doubtfully alluded to by Sabatier. Both the detailed cases were in the 
popliteal artery. One case occurred under M. Larrey, Director of the 
Military Medical School at Toulouse, and uncle of Baron Larrey. In 
that case amputation was performed. In the other case, under the care 
of Dr. Dorsey of Philadelphia, the disease followed a gunshot wound. 
The femoral artery was tied in the middle of the thigh, and haemorrhago 
supervened and destroyed the patient. Mr. Hodgson, in his Work on 
The Bloodvessels^ suggests that ligature of the fern iral in Scarpa’s triangle . 
would be the proper plan of troatmeift. The diminution of the force 
of the blood after the ligature, he thinks, would favour the foimation 
of a coagulum, which would finish by filling up the sac, and obliterate 
its opening of communication with the vein ; but he adds, “ I do not 
think, however, that any one has yet tried Pus operation.” 

Since operating on the lad K ^ I have learned from Mr. Paget 

that Mr. Lawrence operated by Hunter’s method in a case of varicose 
aneurism of the thigh ; but gangrene came on, amputation was found 
to be necessary, and the patient died. There is a brief notice of the 
lease in the Catalogue of the Museum of St. Bartholomew’s Hospital,' 
vol. ii.. Description of Casts : but there are no details given. 

In deciding on^the m^od I should adopt, when I found that com- 
pression could not be continued with any hope of success, it appeared 
to me that I could scarcely trust to ligature of the supe^ial fempiraL . 
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in Scarpa’s triangle ; for, though I believe that to be the safest pro- 
cedure in certain cases of ^simple traumatic aneurism in the tliigh, 
the conditions are very different in the varicose. In a simple traumatic 
aneurism of the femoral artery in the middle region of the thigh, where 
some time has elapsed after the injuiy, the dense aponeurotic structures, 
confining the wounded vessel and extravasatc<l blood in a narrow 
space, assisted by the condensation of the surrounding cellular tissue 
resulting from plastic effusion, servo to form an amount of limitation 
and circumscription almost equal to the sac of a true aneurism, and 
to favour consolidation of the blood clot ; so that, when the force of 
the direct blood-current is shut off, gradual consolidation and oblitera- 
tion take place, as in cases of true aneurism. In traumatic varicose or 
arterio-venous aneurism, on the other hand, whilst we may have similar 
limitation as regards tlie surrounding parts, we must keep in mind that 
through the interior of the sac there is a communication, more or less 
free, with the large femoral vein ; so. that the retrograde current of 
blood will meet with no resistance in that direction. Complete con- 
solidation of the contents of the sac could scarcely be looked for, and 
as the collateral circulation enlarged, tbo retrograde current would be- 
come stronger, and in all probability the diseased condition would be 
re-established. 

The plan generally adopted in varicose aneurisms at the bend of 
the arm I have already indicated as being inapplicable in the thigh ; 
for, if surgeons avoid operating in the usual manner for ordinary trau- 
matic aneurisms of the femcjtal, from dread of injury to the vein, what 
is only a risk in that case becomes a certainty in varicose aneurism ; 
because in it the artery and vein already communicate in the sac ; 
opening the sac, therefore, implies more or less interference with the 
vein, and would be followed by the usual bad resulta Careful con- 
sideration of these circumstances induced me to adopt the plan of 
tying the femoral artery above and below the sac, in such a manner as 
to avoid opening or injuring it, by the operative procedure which I 
have described in the case. By doing so, I trusted that all retrogra<lo 
arterial circulation would be obviated, that coagulation of the contents 
of the sac would take jdacc, and that the wound of the vein communi- 
cating with the sac would thus be closed, and the venous circulation 
restored to its natural channel. So far as the artery is concerned, my 
expectations have been fulfilled, and the aneurism is thoroughly cured ; 
but judging from the present appearandb of the limb, some slight 
obstruction to the venous circulation would seem to exist, and though 
not productive of any inconvenience at present, will require to bo 
remedied by the use of an elastic stocking to support the returning 
column of blood, and so avoid any tendency to varix. 

From a full consideration of the general principles on which the 
method of operating which I have described is founded, as well as 
from the successful result of the case narrated, I feel satisfied that it is 
the proper mode of procedure in cases of varicose aneurism. 

In dosing, I would merely advert to the sudden and unexpected 
invasion of peculiar and serious constitutional symptoms so late as the 
nineteenth day. I do not pretend to speak decidedly, but my first 
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impressicH}, when I received Dr. Dunsmure’s letter, was that some 
small detached portion of the contents of the sac had found its way 
into the vein, and given rise to thrombosis, although the favourable 
termination of the symptoms scarcely warrants that idea ; and possibly 
it was mere febrile disturbance, due to some irregularity in diet. 

V 

Ligature of External Iliac Artery for Inguinal Aneurism. 

Mr. C. H., aged 32, first consulted me at my own house on the 31st 
October 187 A About six months previously he had felt uneasiness and 
noticed a small swelling in the left groin, but as he had recently had a chancre, 
he thought it was a swollen gland, and did not apply for medical advice 
until a few days before he consulted me. His medical attendant recognising 
the nature of the case sent him to me. On examination, I found a pulsat- 
ing tumour the size of an orange projecting the abdominal parietes, in the 
situation of the external inguinal ring, and partly projecting through the 
aperture ; but continuous with this there was felt a large and more flattened 
swelling of a somewhat firmer character, occupying the left iliac fossa as 
high as the level of the anterior superior spine of the ilium, and passing 
even a little higher where it approached the mesial line. This part of the 
swelling also pulsated distinctly, though not so forcibly as the projecting 
swelling at the ring, where the contents were distinctly fluid, the- projection 
becoming quite tense at each pulsation, as if it would burst. 

I advised him to have an operation performed as soon os possible, and 
dissuaded him from returning home to the n^th of England in his present 
condition. He, however, returned home the shine afternoon, to consult with 
his friends. The swelling, as might have been expected, was not improved 
by this proceeding, and by the urgent advice of his medical attendants he 
returned to my care on Tuesday, the 4th November. Even in the few days 
that elapsed the tumour had increased, especially the projecting portion, 
and seemed as if it would burst from the tension jind violence of pulsation. 
It was late in the afternoon when he arrived, and appearances were so urgent 
that I decided to operate the next day. I therefore placed him in a private 
ward in my department of the Royal Infirmary. The remainder of the case 
is taken from the Hospital Journal. 

“ C. H., aged 32. 

“Admitted November 4, 1879. 

“ On the 6th November, in the large theatre, Pn Spence performed the 
operation of ligature of the external iliac. ♦ The portion of the tumour which 
projected was about the size of a large orange ; careful examination showed its 
extent to be much larger. It extended from PouparPs ligament to the level 
of the ant. sup. spine of the ilium. On account of the peculiar position of 
the aneurism, the incision could not be made in the usual position for lij^- 
tore, and it was necessary to operate at a higher level, in order to enable the 
operator to place the ligature either on the common or external iliac, as might 
be necessary. The special difficulties of this case were — the great develop- 
ment of the subcutaneous fat and muscular textures, rendering the incision 
unusually deep ; the adhesion of the perioneum to the upper part of the sad. 
When the external iliac artery was reached it was found that only the lower 
portion of the artery was diseased, and that the aneurism overlapped the 
upper part on account of itili|ze- A ligature of carbolised silk was Aow 
applied to the external iliac itself, and not, as was half expected the com- 
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luon iliac. The immediate result of this was a cessation of pulsation, and 
marked decrease of tension in the tumour. 

“ Strict antiseptics were employed. At first everything progressed favour- 
ably^ The projection at the external ring had visibly diminished immedi- 
ately on the vessel being tied, and, except a slight thrill felt on the second day 
after the oi)crAtioii, pulsation could never be* felt in any part of the swelling, 
and the upper part of the aneuiism seemed to diminish rapidly. There 
always remained, however, a point in the tumour where consolidation had 
evidently not occurred. The ligature separated on the 2l8t of November, 
without the slightest appearance of blood. The 8U})crficial wound healed 
rather slowly, owing to the quantity of fat giving rise to a sort of greasy 
discharge. 

“ From this date until the 1 7th of December eveij’thing w^ent on favour- 
ably ; the wound gradually contracting, and the patient considered out of 
danger. On that day he began to complain of a pain in the contracting 
tumour shooting down the leg. 

“ On tlie 21&b December, about 8 A.M., the i)atient, whilst suffering from 
a sudden attack of intense pain in the tumour and leg, gave it a jerk. Bleed- 
ing came on suddenly from the snidll unclosed pait of the incision, and 
patient lost a considerable amount of blood. Prof. Spence was sent for, and, 
when the patient was under chloroform, he inserted his finger into the wound, 
and found it entered the sac, which was distended with semi-fluid blood. 
The sac was laid open, and the bleeding, which came in rather a large stream, 
was checked by the insertion of a No. 10 bougie. The femoral attery was 
then cut down upon and ligatuied, but without checking the bleeding, which 
appeared to come from an equally large vessel, probably the profunda. This 
was also secured, and u snulU vein near where it joined the femoral \ein. 
Nothing w'orthy of note followed this operation till the 28th December, when ‘ 
about 2.25 p.m. oozing, appaiently venous, began smartly ; but upon cold 
and pressure being applied it stopped. Pi of. Spence was at once sent for, 
and the patient being put under the influence of ether, the femoral vein was 
ligatured. The patient was so wejik, however, tliat he never rallied, but 
died a few minutes after the operation was completed, without having regained 
consciousness. 

Remarks , — The case of Mr. C. H. possesses several points of in- 
teiest in reference to Inguinal Aneurisms. It is an excellent example 
of the conditions mentioned at pages 365 and 546, viz. that from its 
loose connections in some cases of aneurism of the lower part of ex- 
ternal iliac, the tumour displaces the upper part of the vessel, curving 
it on itself, or overldpping it, as was the case here, and thus might 
mislead as to the extent of healthy artery between the aneurism 
and the common iliac. Being prepared for this from what 1 had seen 
in other cases, whilst I was forced to place iny incision higher than 
usual, 1 determined not to tie the comnion iliac until 1 had satisfied 
myself as to the condition of the external, and this 1 readily did even 
in this deep wound. I found the external iliac perfectly healthy 
throughout the greatest part of its length, and placed the ligature at a 
considerable distance below the bifurcation of the common iliac, and 
the obliteration of that vessel for some distance on each side of the 
ligature was perfectly accomplished. On the distal side it is seen as < 
an impervious cord down to the position of the sac. 

2 R 



GIO 


OPERATIVE AND REGIONAL SURGERY. 


In this case the great depth of the vessel, owing to the deposit of 
fat and strong muscles of the abdominal walls, together with the bulk 
of the viscera within the peritoneal sac and the overlapping of the 
vessel by the sac, would have rendered the passing of a ligature round 
the vessel difficult; but I had prepared for this by having a Des- 
champ’s needle ready, and on the ordinary needle being handed me 
I saw it would be useless, but, taking the Deschamp’s needle, I passed 
it without the slightest difficulty, the vessel having been previously 
cleared for ligature. 

The most important point, however, is the cause of the bleeding 
from the sac at so late a period after the ligature, and when up to a 
day or so before it occurred all seemed safe, and the great bulk of the 
tumour much diminished, and, except at one point, apparently solid, 
and no pulsation to be felt at any part of it. What was the source of 
the bleeding 1 From the length of time since the ligature had separate^ 
without a tinge of blood 1 felt satisfied it could not be secondary 
haemorrhage from the dcligated part of the artery, and on breaking 
up the recent adhesion of the wound, so as to introduce my finger, I 
at once felt that the bleeding proceeded from a low point in the sac. 
I accordingly with’ a probe-pointed bistoury freely enlarged the incision 
down towjirds Poupart’s ligament, and turned out the clots rapidly ; 
and on this being done there was a gush of blood from a large ojiening 
close to the brim of the pelvis, near the position of the femoral vessels, 
which was at once arrested by the finger of one of the gentlemen 
assisting me, and then a No. 10 bougie w&s used to stop it I then 
dissected through the textures in the groin upon the common femoral, 
iirid passed a ligature round a vessel in that position, to get a healthy 
jwrtion of artery. On removing the bougie partly from what had 
been the bleeding orifice, haemorrhage recommenced. I therefore 
cleared round the bougie as a guide, and passed a ligature, which was 
tied as the bougie was withdrawn. Tliis completely arrested the 
bleeding. Thinking that the flattened cord which 1 had tied in the 
position of the common femoral might not be vascular, I cut the liga- 
ture ; but as this was at once followed by arterial bleeding from 
another orifice in the sac, I reapplied the ligature, when the bleeding 
from that source ceased. It is very difficult to judge from the dissec-- 
tion in my possession what were, tlw sources of the original arterial 
bleeding, as I have not yet been able to finish my dissection of the part ; 
possibly there was a high dudsion of the common femoral! The last 
hemorrhage was venous, from unhealthy suppuration around, and ulcera- 
tion of the femoral vein. From the fact that one point of aneurism, 
corresponding to external inguinal ring, remained fluid, but without 
pulsation, I have sometimes asked myself, could there have been any 
venous complication in this case 1 Certainly there was none of the 
peculiar sound so marked in arterio-venous aneurism, nor any varicose 
state of the superficial veins, usually, present in such cases. 

Finally, the* case has, to my mind, indications as to the treatmeni ! 
of large inguinal aneurisms in the iliac fossa. Were I to meet with^4 
' similar case, I woul^ do wfiSt I was at first prepared to have done in' ^ 
case. I would, after placing the’ ligature under the extemal or comi^^ .. 
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iliac, as the 'state of the artery might require, leave it to an assistant 
to tighten if required. 1 would then dissect down on the common 
femoral, and pass a ligature under it, and tie it ; and then, after firmly 
tying the ili^ artery, 1 would lay open the abdominal parietes, open 
ti^e sac, and, after turning out the clots and removing as much of the 
^c as possible, tie any small bleeding points, thoroughly sponge out 
the part with carbolic lotion, and close the wounii This could be more 
easily accomplished when the parts were so far in their natural state 
than when the parts are matted together by the "results of a previous 
operation, a^d confused by recent' hsBmorrhage. 
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E\cisH)N of Joinjs — History of the Opoiation— Its Benefits as corapaicd with those 
of Ainpiitatioii— The Objects sought to be attained by the Opeiation— How these 
die Mo(h(i< d by Oiicumstaucis— Ooiisiduations foi our Guid me e iivtbe Selection 
of suitable Cast s foi Operation , as regards the Patient, and the Extremity and 
Articulation ailtM ted. 

Amongst the improvements which mark the process of modern surgery 
in our day, theio is none which, in my opinion, deserves a higher place 
than Excision of Joints as a substitute for amputation. In properly- 
chosen cases the results ai e most satisfactory, and the operation is more 
truly conservative than many methods of treatment which are so called. 
Whatever diffeience of opinion may exist as to certain excisions in the 
lower extremity, all who have witnessed the satisfactory results of exci- 
sions in the upper extremity, esjiecially those of the elbow and shoulderr 
joint, must admit tbe benefits conferred by these operations when con- 
trasted with those (Iciived from amputation of the limb. 

Looking at the question of excision of diseased or injured joints, as 
seen in the results of modern surgical practice, you may be apt to wonder 
that such operations had not been had recourse to and become the rule 
of practice long ago. For excision of diseased joints is not a new opera- 
tion. To say nothing of indications of complete or partial excisions of 
joints in ancient writers, we find excisions of joints not only practised 
by English and French' suigeons, but sjiecial attention drawn to it by 
them as a plan of tieatment suitable to diseased joints, and as saving^a 
useful limb ; wlulst tlie results of their cases, and the arguments they 
adduce in favour of excision, leave very little to be added in the pr^ent 
day. Thus, in England, excision^of the knee was successfully performed 
by Mr. Park of Liverpool in 1781, and liis views on the advantage of 
excisions in general were published in the form of a letter to Mr. 
Percival Pott in 1782, and also in the London Medical Journal in 1789. 
Mr. Park also mentions a case in which Mr. Filkin, a surgeon at North- 
wich, had performed excision in a case of diseased knee complicated 
by injury in 1762. Excision of the head of the humerus had also 
been performed by White of Manchester and Mr. Bent. In Fni^nce 
Moreau, father and son, practised excision of joints as a genend rule, 
and the younger Moreau published a work on the subject. Notwith- 
standing all the success which had attended excisions of joints both in 
England and France, the operation never came into genei^ use ; and it 
is undoubtedly to Mfl^Syme that we owe its revival and advaneemenlr 
as a general method in the present day. Mr. Syme’s work on SWQjn 
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of Joints^ published in 1831, drew general attention to the subject, and 
the success which attended his operations induced many surgeons to 
perform excision of the elbow-joint instead of amputation. Still tbe 
general adoption of the method was much less rapid than might have 
j^eh expected from the success of the operation and the advantages 
gained by it. This partly arose from some surgeons misunderstanding 
the objects of the operation — viz. to remove the whole of the articular 
ends of the bones, and to obtain a movable elbow by means of a false 
joint. Some placed the limb after excision in rectangular splints, and 
kept it in the bent position to obtain anchylosis. Still more detrimen- 
tal to the credit of the operation were the attempts to perform partial 
excision, such as resection of the olecranon or portions of the condyles 
of the humerus in di^ased joints, which attempts were very generally 
followed by increased local mischief and grave constitutional disturb- 
ance, sometimes terminating fatally or necessitating amputation of the 
arm secondarily. And then many surgeons, forgetting how long it is 
before the soft parts in the neighbourhood of a diseased joint regain 
their healthy character after excision, and how frequently in such cases 
sinuses form from time to time, took alarm, and not unfrequently per- 
formed amputation secondarily, when a little patience and reliance 
on the curative powers of nature would have saved the limb. 

I need notj however, dwell longer on the causes which delayed the 
general adoption of excision of joints in operative surgery, as it is now 
recognised as one of the greatest improvements in modern surgery ; but 
I rather draw your attention to the objects which we seek to accomplish 
in performing excision of a joint, and how these are modified in regard 
to excisions of particular articulations, or in relation to such operations 
in the upper and lower limbs, and the constitutional condition of the 
patient ; for a variety of considerations must be carefully kept in view, 
to enable us to perform these operations intelligently, so as to obtain 
the best results, and to discriminate between cases suitable for excision, 
and those in which its performance might, from their unfavourable 
results, bring undeserved discredit on the operation. 

In all cases of excision of diseased joints, the paramount considera- 
tion is the complete removal of the diseased parts, for unless we can 
accomplish this the operation is imperfect, and the result cannot be 
expected to be successful. The next consideration is to obtain as useful 
a limb as possibla Here our object, and consequently our mode of 
procedure, will vary, according as the excision is in the upper or lower 
ImK; In the former, our object is to obtain a movable articulation, 
to admit of the free use of the arm and forearm. In the lower ex- 
tremity a movable articulation renders the limb useless as a support, 
less useful than an artificial limb, and hence our object in such cases is 
to procure firm anchylosis in the straight position. In all cases our 
operations for excision should be effect^ with as little disturbance of 
parts as is consistent with the thorough removal of diseased structures. 
Finally, the risks to life, as compared with amputation, require to be 
considered in certain excisions, whether as depending on the state of 
ibe patient’s health, predisposition to pulmonary or renal disease especi- 
Ijpy, or as depending on the dangers incident to particular excisions. 
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As regards the objects mentioned, all surgeons must admit that we^ 
are very differently situated in regard to our power of effecting them 
in excisions of the upper and lower limbs. 

In the former, if we perform the operation intelligently in reference 
to the objects to be accoiTiplished, wo can in general effect these fully, 
and obtain brilliant results ; whilst, in the articulations of the lower 
extremity, the paramount object, — ^that of removing all diseased struc- 
ture, — cannot always be fully accomplished in some, whilst in others 
we are obliged to sacrifice the mobility of the joint to the necessity of 
having a suificient support. I shall therefore first speak of the exci- 
sions of the upper extremity, as affording the most perfect examples of 
this operation. 

In performing excision of the articulations of' the upper extremity, 
we wish to remove all disease and to obtain a false articulation, which, 
under the control of the muscles, will admit of either the natural move- 
ments of the joint, or movements so closely resembling them, that the 
use of the limb is but little impaired. 

To effect those objects, we require to plan our incisions so that 
they may avoid division of muscles or tendons, so far as compatible 
with the thorough exposure of parts necessary for the complete removal 
of the diseased structures. With this view our incisions should be 
parallel to tlie axis of the limb, or nearly so, to facilitate the after- 
treatment and permit of passive motion being begun at an early period, 
even before the union of the wound has taken place ; and, above all, 
that the cicatrices may not interfere with the movements of the joint 
after the cure is effected ; this is specially important in the case of 
excisions of the elbow, but the principle is applicable to all excisions 
of the upper extremity. So far as possible, complete transverse divi- 
sion of muscles or tendons sliould be avoided, by making our section 
of muscular fibres linear, or more or less oblique, so that the divided 
fibres may unite more readily and with less loss of power. For example, 
in dividing the attachment of the triceps in excising the elbow, I divide 
it freely, from and on cither side of the olecranon, by two oblique 
incisions uniting above at an acute angle so as* to form an inverted A, 
instead of cutting it across as is often done. Of course all tendons and 
muscles attached to and covering the capsular ligament of a joint, as 
in the shoulder, should be thoroughly divided by a bold incision, so as 
to enable us to disarticulate easily; and so must all muscles or tendons 
attached to parts of bone which are to be removed. 

In dealing with the diseased textures, all the affected synovial 
membrane present should be removed, by dissecting it off, or by touch- 
ing any small patches which are adherent with nitrate of silver, solution 
of chloride of sine, or perchloride of iron, or strong tincture of iodjne. 

I generally use the chloride of zinc ; and in ca^es of marked gelatiuous^ 
degeneration I usually brush the suiface of the wound with the solufi^' 
when the resection is completed. In such cases, where we have diseas^ 
tissues, the chloride of zinc seems to produce a more healthgr fi^rm^^ 
action, limiting supnuration, and tending to more rapid cohsott&ll^; . 
of the parts. • ^ 

As regards the resection of the bones, all tlie articutarVsip^^ 
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Qotering into the formation of the joint most be sawn off, to an extent' 
sufficient to remove the disease thoroughly ; and in cases where we 
wish to obtoin a movable articulation by the formation of a false joint, 
we must also remove some healthy bone beyond, so as to prevent the 
coalescence of- the resected bones and anchylosis occurring during the 
progress of the cure. From what I have observed of excisions of the 
elbow, I think the full benefits of the excision are often lost in conse- 
quence of not removing a sufficient quantity of bone, from the dread 
of lesiving a “ flail-like joint,” a very rare occurrence indeed. Again, 
the surgeon is liable to be misled as to the amount of the articular 
extremities of the bones he has removed, if the mere bulk is looked to, 
for the excited action has generally caused enlargement of the bones 
and deposition of now bone around. I make it a rule to judge of the 
extent to bo removed by the anatomical marks of tlie bones j thus, in 
tie elbow I invariably saw through the condyloid portion of the 
humerus high up ; indeed, if that bone be sawn through its flattened 
portion immediately above the olecranon and coronoid fosses, and the 
ulna divided below the base of the coronoid process, and the radius 
immediately below its head, there is no fear of a bad result. “Whereas, 
if too little bone be removed, the risk of anchylosis is very considerable, 
especially in young subjects ; and I have noticed this more particularly 
in cases in which the.excision had been performed to remedy anchylosis 
arising from injuries, where the increased bulk and altered form of the 
bones are more apt to mislead. In such cases, the removal of bone 
should be very free. 

The only case of loose “ flail-like ” false joint I have met with in 
my own pr^tice was in the case of a very debilitated man, in whom, 
owing to the extent of disease, 1 was obliged to saw through the 
humerus at the lower part of the shaft, quite above the condyloid paH. 
It is now several years since the operation was performed, and though 
consumptive and apparently very weak, he still lives. When the arm 
hangs at rest it certainly has a veiy floil-like ” and useless appearance; 
but when he calls the muscles into action he has complete power over 
the joint, and can raise and sustain considerable weights — in fact he 
has very perfect use of the arm and hand. * So that even this extreme 
case shows that a.loose joint is not so very disastrous, and not likely 
to happen in ordinary cases. I have never had to regret removing 
too much bone in excisions of the elbow, but I can look back on cases 
in my earlier practice when 1 could wish I had removed more. Whilst 
on this subject^ I confess that, holding the views I do, I am rather at 
a loss to understand the principle on which dissecting off the periosteum 
below the point of section of the bone, and retaining it, is advocated ; 
the object in doing so must be to favour the formation of the new 
bone,, and thus render the risk of anchylosis greater. I can perfectly 
understand it*in cases of resection of the knee, where we desire a firm 
osseops unipn, or in the upper extremity in cases where we require to 
i^qve an unusually large amount of bone, but I must say I think 
^jeotiqnable in cases where we desire a movable false joint after 
exeteion. * ’ 

- vln excism^ of the lower extremity, in which, as already explained, 
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*we aim at obtaining a firmly-anchylosed joint, to afford suppotfi t6 file 
body, and in 8o far as our objects differ, so must our methods of ojpera- 
tion and after-treatment. The complete removal of all diseased tissue 
is equally imperative as in the excisions of the upper extremity, but 
here we limit ourselves to the least possible removal of bone compatible " 
with the complete removal of disease. In many cases, after making 
our section of the condyles of the femur and tibia, we may find that ^ 
the osseous surface still presents traces of disease, often in the form 
of parts of cavities containing tuberculat-looking matter, or of points 
where the bone seems unhealthy. If the general suiface of the divided 
bone seems unhealthy, then we require to remove a fi-esh section, and 
I think it better to do so then than to remove too large a section of 
bone at first, from the apprehension of diseased structure, which pos- 
sibly or probably does not exist. In the cases where the cut surfaces 
present the remains of cavities,, or small parts where the bone seems 
unhealthy, I conshler the use of the gouge, and touching the surface 
with iodine, perchloride of iron, or chloride of zinc, quite sufficient, 
without requiring a fiosh section, and consequent larger removal of 
bone. As regaids our division of the soft parts, the complete division 
of muscles or the direction of our incision through the skin is of less 
consequence than when we want to obtain a movable articulation. 
Indeed, we often divide the hamstring muscles when the knee has been 
contracted, either as a preliminary or after resection of the bones, to 
enable us more easily to bring and retain the osseous surfaces in 
accurate apposition ; whilst, in regard to the lino of incision through 
the integument in the knee-joint excision, I feel satisfied that a slightly 
convex incision extending transveisely from comlyle to condyle below 
the patella is by far the simplest method of operating ; the firm cicatrix, 
in this instance, is itself useful in giving solidity in ifront of the knee. 

In cases of excision of the hip and ankle, parts of the incisions must 
almost always be transverse or curved. 

Much has been said and written as to the comparative advantages 
of excision of the knee-joint over amputation, for disease of that joint. 
Objections have been made to excision, first, on account of the greater 
risk to life, and secondly, because of the protracted cure and*the nature 
of the limb preserved by the operation. In regard to the comparative 
risks to life, I shall have to consider that subject hereafter. At present 
I shall merely treat of the objections to the results of the operation in 
the cases where the patient ultimately recovers. It is quite true that 
the treatment of a patient after excision of the knee-joint is necessarily 
much more protracted than after amputation of the thigh ; for, even 
supposing the wound to heal completely by the first intention, the limb 
must still be kept slung for at least seven or eight weeks, to insure 
solid union, and prevent the risk of bending; and even after the 
patient is able to move about with crutches, some time* must ebpee 
before much weight can wjth propriety be borne on th^ U|$LbL In 
referring to these objections, I^. Syme, in his Work on has 

well observed — **It ought to be recollected, too, that 
from amputation of^e thigh is usually completed in mSe ht four 
weeks, it is generally ai hasi as many months pt&eob jian 
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weight of his body on the face of the stomps so ae to use it in 
« widfcing. As to the utility of the limb, We find Chet it can 
fhfireely in progressive motion, and all the patients have 
Kt they considered themselves extremely fortunate in having 
Tiheir legs such as they were. The advantages of the opersr 
may be contended for, are, that it preserves the natural 
of the body afforded by the bones and joints of the tarsus, 
and toes, which, by diffusing the effects of force applied at 
tlS|Leztremiiy of the limb, protects both it and the other parts 5f the 
bo^T from concussion ; and that it obviates the necessity of resting the 
Vh^ of a patient’s weight on the face of a stump, which must be 
dohe when amputation is performed above the knee.” 

Mr. Syme might have stated a longer period as being necessary 
before a patient should use an artificial limb ; after amputation, I think 
at least eight months should elapse, after the stump was healed, before 
a support is used. As to the objection that the limb left is little, if 
at all, more useful than an artificial support, the advantages stated by 
Mr. Syme are fully corroborated by experience in the cases on which 
I have myself operated, and the experience of other surgeons. The 
results, as to the use of the limb and the little lameness observable in 
walking, have, I confess, surprised me. In one case of a young woman, 
on whom 1 operated in 1858, and in whom I removed more than the 
usual amount of bone, having thought it necessary to remove a second 
section from the condyles of the femur, I dreaded that the lameness 
would be very great, and she had a high-heeled boot fitted for the foot 
of the affected limb. A year afterwa^s I was astonished to see her 
at the hospital walking with scarcely a perceptible halt, and she 
informed me that the high-hceled boot hindered her walking, and, on 
using an ordinary shoe, she found her ease in movement so much 
greater thA she had thrown aside the high-heeled boot ; and this, I 
may state, has been the experience of all my patients, viz. that they 
walk best with a shoe or boot similar to that on the healthy foot In 
other words, the obliquity of the pelvis, though scarcely noticeable, 
comjiensates for the shortening, whilst the movements of tiie hip and 
" jie joints compensate for the loss of motion in the knee ; so that, in 
I cases, the limb left after excision of the knee joint is very different 
bm an artificial support, as regards the ease of t^e patient’s progression, 
to take another aspect of this objection, — no surgeon would hesi- 
to prefer cure by anchylosis in the straight position in a case of 
diseased knee, to amputation of the limb. Now, that is just the result 
obtained by excision. 

In some cases it would appear that a joint which, after resection, 
pretty firmly anchylosed, may gradually, from alteration in tb^ 
become movable, and form a false joint. I once saw a 
under the care of my colleague, Pr. Gillespie, in whom that 
ilemaa had excised the knee, with a favourable result^ three yeats 
ypusly, so that the man returned to his occupation, that of a miner. 
Uy, howevdr, his health became impaired, and he had pams in 
js near the Ground. The anchylosis gradually gave wayi mid, 
[h of treatmenti he JnsUted on amputatmab^sg peefomed. 
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On seotic^n of the parte, the condyloid portion of the femur was foun( 
atrophied,* and its lateral section looks precisely like the bone from ^ 
stump of the thigh. A false joint had formed, and the femur work^ 
like a pivot in a corresponding cavity in the head of the tibitL Thi 
original section of the femur, in the excision, was made through thi 
upper part of the condyles. Deep in the head of the tibia a tuber 
cular abscess, was exposed by the dissection. I believe that the cause 
of alteration and atrophy was connected with the tendency'tO' disease 
and the state of the constitution, and that, except for these oonditions, 
amputation would not have been called for. 

Such cases must be considered as very exceptional, and as by nc 
means forming a valid objection to excision of the knee, only warning 
us tq be careful in discriminating in our diagnosis what cases admit of 
thorough removal of the whole disease by resection. 

Sir William Fergusson, in his interesting and instructive lectures on 
the progress of modem surgery, shows the great advantages gained .by 
excision of the knee in successful cases, and his own practice has had 
great influence in giving excision of the knee its present position as a 
recognised operation in surgery. In the lectures 1 have alluded to he 
advocates its claims very strongly, perhaps rather exaggerates them, 
For, with all my appreciation of the advantages of the operation in 
certain cases, I am not insensible to the dangers attending it, and the 
necessity for discriminating as to the cases in which it should be per- 
formed, or to the inconvenience which may occasionally result when the 
resected joint remains very movable, or when the limb is not developed 
in proportion to the sound one, so as to be very much shorter. I can- 
not think that the sketch he gives at page 142 is likely to impress 
many with the advantage of excision over amputation, and I believe 
that, if that sketch were contrasted with a patient after amputation 
fitted with a good artificial limb, the contrast would rather bb unfavour- 
able to excision. 


In regard to the Excision of the Hip-Joint, I think that, looking 
to the pathology of morbus coxarius, and the extent to which tjbe 
acetabulum is generally affected at the stage in which we woul<|^;|^ 
warranted in abandoning other curative measures and recomme^)^|w 
excision, I doubt whether we coul^«ever be sure of removing the 
diseased structure, — in other words, whether’ we could effect w^^K 
have stated as the paramqunt object of excision of a joint. Jt 
been said that this resection is analogous to the excision of the 
where we seldom require to remove more than the head and tabeip|j!|j&%^ 
of the humerus. The two cases are essentially different in many respej^*^ 
— first, tlie disease in the shoulder-joint is very generally confined Jq- 
the head and tuberosities of the humeras, very often commencing in 
latter, or in the. upper part of the bicipital groove ; whilst I. caj^i^- 
recollect of ever having seen a specimen of morbus coxarius whereli^g'^ 
acetabulum was not affected, and generally to a* great ext^k v ^ 
apart from the foregoing consideretions, the great pn^Cal .diffei^^^; 
lies in this, that 'the sca^la does not form a part of^y. df tha 
cavities of the body, so that we can remove, if 
diseased surface of the i^lenoid cavity, or indeed tha&diiifl^w 
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^iT0d bone-forceps, but even a large portion of the scapula, or the 
whole bone ; whereas in morbus coxarius, the acetabulum, if largely 
dkotaed, could not be so dealt with, as it forms a part of the walls of 
'Hke pelvic cavity. Tn cases of advanced hip-joint disease, where the 
carious and dislocated head of the femur is felt bare through some sinus, 
or in the cavity of an abscess, I should consider it advisable to lay the 
sinus or abscess freely open, and resect and remove the carious portion 
.•of bone ; but I cannot see much liklihood of excision of the hip-joint 
(properly so called) becoming a successful operation. More recent 
experience has modified my views, as I have obtained very favourable 
results in some cases before suppuration in the soft parts had begun ; 
in which the disease seemed confined to the capsular ligament and head 
of the femur. The cases, however, in which we are generally required 
to operate are those of advanced disease in which there need be littlo 
hesitation for interference to get rid of the diseased portions of bone. 

ExOiston of the Akkle-Joint, for disease, is a comparatively rare 
operation : by proper care and treatment when the disease occurs in 
young persons, and where it is limited to the joint, a cure by anchylosis 
can generally be effected. Persons above middle age are rarely the 
subjects of such disease, and if they were, excisions are not very success- 
ful at that period of life ; whilst, if any of the tarsal bones, except the 
upper articular surface of the astragalus, be involved in the disease, I 
consider amputation at the ankle the more suitable measure. But, 
hough I have had no personal experience in regard to excision of the 
nkle-joint for disease, I can conceive of some cases where it might lie 
ractised with advantage > and from what I know of the case with 
irliich the articular surfaces can be removed in compound dislocations 
f the ankle, without injuiy to the* bloodvessels or tendons round the 
nkle-joint, I think that, in cases of disease proper for the operation, 

^ might be readily accom])lished, without dividing any important 
iructures, so as to leave a very useful limb, preserving the movements 
f the foot, so that I should be inclined to perform it if 1 met with a 
lijtable case. Since the former edition of this work I performed 
ltdsion of the ankle for strumous disease, in a young girl, and with 
ixi^t is spoken of as successful result, as it appeared to be so at the 
inoe, but when 1 saw the child two years after the operation, the tibia 
ind ^bula had atrophied, and the joint had become movable. The 
parents were very gratified at saving the foot, but 1 think amputation 
!it the ankle would have left a more useful limb. 

In regard to partial resections of the foot for removal of diseased 
bones, except* in the case of cario-necrosis of the os calcis, from what 1 
l^re seen of such resections, and experience of my own cases, I have 
^’very unfavourable opinion of such operations. I have, in some cases, 
P^Kffpved one of the cuneiform bones, and also the cuboid, with success ; 

in most cases these operations are followed by mischief in the 
m^bouring* tarsal articulations and bones, erysipelatous inflammation 
sf foot sets in, accompanied by irritative fever, and amputation of 
tefoot, or, it may be, of the leg, is ultimately required, if the patient 
the dangers of irritative fever or pyjemia. I believe that such 
nitons are attended with mneh firreater risk to the iiatient’s life 
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thiiii the results of even occasional successes warrant us to encounter, 
and hence I prefer non-interferende in such cases, or merely gouging 
out the carious surface, without meddling with the articular surfaces ; 
or, when interference id imperative, I consider eilher partial amputa- 
tion of the foot, or at the ankle, the safer practice — the more so, that 
in such cases all the tarsal bones are generally predisposed to disease ; 
so that, even in cases where partial excisions have been temporarily 
successful, the disease often returns in other portions of the tarsus, and 
amputation has at last to be resoited to. 

In these general remarks on excision of joints I have almost 
entirely referred to the operation as performed for disease. In my 
Lectures on gunshot wounds I very specially pointed out its advan- 
tages as a primary o])eration, and the gieat success which had attended 
its performance by military surgeons. The same results would follow 
its performance in similar cases in civil practice ; but, unfortunately, 
the compound dislocations, or fractures, met with in civil practice, 
are attended with so much destruction of soft textures, or so com- 
plicated with other severe injuries, as either to forbid the operation, 
or to leave but little chance of success ; but in proper cases, especially 
in the upper extremity, it ought certainly to be practised in preference 
to amputatmn. 

Excision of joints is one of the operations in which Esmarch’s 
bloodless method can be used with great advantage, as we are thereby 
enabled not only to save blood but also to see the parts as in a dissec- 
tion. In some cases of excision, however, it is necessary to nAodify it, 
as described at page 276, to prevent pressing purulent or other septic 
matters into the textuies. 

The Instruments required for performing excision of joints are — 
India-rubber bandage and circular compressor or a tourniquet, to prevent 
bleeding during the operation ; strong, sharp-pointed bistouries, for the 
incisions ; a straight bistoury, rounded and blunt at the point, which | 
may be useful'in some excisions, such as those at shoulder and hip; a 1 
saw with a movable back, and a blade eight inches long and three- n 
quarters of an inch broad, the shifting back being so arranged that it is ^ 
thrown off during sawing ; a chain-saw. Butcher’s or bow-saw with I 
exchange blades, or narrow saws of different lengths (Langenbeck’s), 
which are useful in some resections, and are morv. efficient than 
chain-saw ; bone-pliers different sizes 4nd forms ; gouge, and gouge 
forceps; a pair of Sir William Fergusson’s lion forceps to grasp 
detached portions of bone and' give lever power; a pair of small ' 
necrosis forceps ; metallic spatulse to hold aside and protect the soft 
tissues during section of the bones; artery foiueps; suture needles, 
and the other instruments needed in all operations. The apparatus 
for after-treatment consists of cushions or pads of lint, or antiseptio 
gauze, and different forms of splints, which are chiefly needed in special 
resections, and will be described when speaking of these. A small 
quantity of solution of chloride of zinc should be at hand to touch any 
parts of the diseased synovial membrane, which cannot be disseeted oC 
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Comt^arative Mortality following Excision and Amjmiation in Upper and Lower 
Limbs ns seen fiom Statistics — Causes of tho Mortality exemjdilied by IIIus- 
tiativo Cases — Instruments and Apparatus lequirod for the Operation andAfLei- 
treatment of Excision of Joints. 

The question of the comparative mortality in cases of excision of joints* 
and of amputation can, I think, have reference only to these operations 
in the lower extremity. In the upper extremity a fatal issue after 
excision is very rare as ‘compared with amputation. As regards my 
experience in my own practice, when I published the first edition of 
this work out of 1 1 2 cases of excision of the elbow-joint I had lost 
only 6 cases. In 17 cases of excision at the shoulder-joint I had met 
with no fatal result ; and in 8 cases of excision of the wrist I had met 
with no fatal case, but in two of these last, amputation of the forearm 
was required subsequently. Of the 6 fatal cases of excision of the 
elbow, 2 died of acute pyaemia, 1 of pyaemia complicated with acute 
albuminuria. In one case, the patient, a young man, died of albumin- 
uria five months after the operation. The symptoms began to develop 
themselves six weeks after the operation, and the wound of the opera- 
tion was healed four weeks before death. The fifth fatal case resulted 
after the only primary excision which I have had an opportunity of 
performing, and tho young man had sustained numerous iiguries — 
namely, cerebral concussion and fracture of the ribs. He died the third 
day after admission into the hospital In the sixth case — a very emaci- 
ated child with phosphaturia — the wound would not heal ; amputation 
was performed, but he gradually sank exhausted. It seems to me that 
excisions of the upper hmb are attended with lesd danger to life than 
any other operation of equal severity. 

In regard to these statistics of my experience in the excisions of 
the upper extremity, I have been struck with the great difference -in 
-the number of excisions of the wrist and shoulder in comparison with 
those of the elbow-joint. 

Looking over my journals of private and hospital cases, I find that 
this disproportion seems due to three causes : — 1st, That diseases of the , 
wrist and shoulder seem to be of very much rarer occurrence ; and 2dly, 
That they are in the early stages more amenable to treatment ; and 
lastly, That many refuse to submit to any operation till the parts are 
80 disorganised and the healtli so bad that amputation is the only# 
liesource. In one year alone I find that of 7 cases of disease of the 
4toulder 5 were dismissed cured by the use of the cautery, combined 
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with the use of cod-liver oil, iodide of potash, and nutrient diet, whilst 
only 2 required excision. In the same year 5 cases of wrist disease ^ 
occurred, — two refused to consent to excision, and were relieved by 
treatment, one was dismissed cured, in one amputation was performed, . 
and one underwent excision and recovered. 

In' the lower extremity the results in regard to life are not so favour* 
able. Excision of the knee-joint, so far as the operation has yet been 
tested, can scarcely contrast favourably with amputation at the lower 
part of the thigh for disease of the knee-joint. I am aware that favour- 
able comparisons have been made by contrasting cases of excision of 
the knee-joint with amputation of the thigh generally ; but the com- 
parison, to be a fair one, must be between cases of amputation per- 
formed for diseased conditions similar to those for which the excision 
is had recourse to. My experience of amputation has shown me that, 
not only the extent of the limb removed, but also the nature of the 
disease for which it is removed, make a great difference as to the suc- 
cess or fatality of the operation, and that amputation in cases of simple 
strumous disease of the knee-joint affords the greatest amount of suc- 
cess \ and this is the class of cases for which we perform excisions. 
With all my feeling in favour of excision of the knee-joint as a substi- 
tute for amputation of the thigh, I cannot help believing that in certain 
conditions it is more dangerous tlian amputation, and that the character 
of the operation is likely to be perilled by its being indiscriminately 
resorted to. In reference to the absolute advantages of excision of the 
knee over amputation as regards the results in successfql cases, no one 
can doubt that ; and I think the question now to bo considered in regard 
to the comparative mortality of these operations is to endeavour to 
discriminate between the cases in which the one or the other of these 
operations presents the least risk to life. Here, as in amputation, it is 
difficult or impossible to gain much from mere general statistics. What 
we want to know in considering such a point is, all the circumstances 
of the cases operated on, which may have influenced the result, and 
hence the surgeon will learn more from, and naturally be more impressed 
by, the results of his own cases, or of oases which he has opportunities 
of closely observing. My own experience of excision of the knee-joini 
is comparatively limited, and therefore, in stating to you the resul^X 
any deductions I may draw from my cases are to be regarded as merefy " 
suggestive, not positive. 

Up to the time when I published the first edition of these Lectuies. v 
I had performed excision of the knee-joint 18 times ; of these 10 v 
covered) and 8 died, 17 of the cases operated or were foi^ disease, 

1, a primary excision, for injury. 14 of the patients were femides, 
and 4 males. 

Of the 10 successful cases 9 were females : in 6 of these the ages 
varieil from ^0 to 25 ; 1 was a little girl, aged 7 ; and 1 was a young 
man, aged 20. ‘ > 

The diseased conditions for which the operation was p^ormed ^ 
were as follow In t|ie casqyof the young adult females ^ 

disease of the articular ends ^the bones, l^ing to ulcera!ll5ll^'4>i 
cartilages, attended with great local pain ^nd eonstittttieiiilS;l^^ " 
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; bat in all of them, notwithstanding'the severity of their suffer- 
' iQg; there was less wasting of the body and less impairment of the 
' general health and strength than might have been expected. In the 
case of the young' man, anchylosis in the bent position had resulted 
after long-continued disease of the knee-joint, which, so far as the 
history could be ascertained, seemed to have been disease of the bones 
and cartilages ; and at the time of his admission into the hospital there 
were deep-seated pains in the bones, and the section removed showed 
*the existence of articular caries at some points where the osseous 
anchylosis was incompleta His general health had previously suffered 
during the progress of the disease, but he had regained health and 
strength after the joint became stiff, but was again beginning to suffer, 
from the pain preventing rest at night. In the case of the female 
.child, the disease was originally gelatinous degeneration, which had 
yielded to treatment in the hospital on a previous occasion, but had 
begun afresh. In her case, also, the joint was partially stiff ; her 
general health was beginning to suffer, but she was by no means ex- 
hausted at the time of the operation. In this child’s case there was 
very severe haemorrhage from the bones some hours after the operation, 
which could only be arrested by a pad of lint, dipped in perchloride of 
iron, being placed between the condyles of the fomtir and tibia, and 
retained for some hours ; after its removal no more bleeding occurred. 

Of the fatal cases, one was a case of primary excision in a man 
about 45 years of age, who jumped from a railway carriage whilst 
the train was in motion. He sustained several other injuries — 
concussion of brain and a small lacerated wound of the scalp, and 
simple fracture of the upper arm. The injury of the knee consisted 
of a very line semiliinar wound (made nearly as cleanly as with a knife), 
laying open the knee-joint. The convexity of the flap looked upwards 
— that is, in the direction opposite to that in which wo should make 
the incision in operating. The internal condyle of the femur was 
fissured, and fragments broken off. No new incisions required to be' 
made. The slices of bone removed were not of any great thickness, and ‘ 
ligatures wore required. At first the injury of the head rendered 
him restless and difficult to manage, but after a few days the head 
^ f^!|Bjptoms passed off, and he went on most favourably for more than 
t)^e weeks, when suddenly rigors occurred, pyaemia set in, and he 
died about five weeks after the injury. The lower end of the femur, 
above the section of the condyles, was found bare, as from acute necro- 
. Is^ There was no swelling of the thigh' to be seen or felt during life, 
jh# did he complain of uneasiness at the wound, a great part of which 
Was ocnisolidated. 

. : ' Another of the fatal cases occurred in a man about 30 years of age, of 
very strumous constitution and spare habit of body, but not very much 
e]^nausted by the d&ease, whiqh was chronic gelatinous degeneration of 
06 synovial membrane. In this case the cause of death was very 
obscUTOi The operation was very easily and quickly performed ; there 
^ ,1^ usual amount of bleeding during the operation, and, 

%auxid wqs not 6 lajge one. After the operation some venous 
fCM^urred^ wluch, however, was quickly and easily arrested by 
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snipping the bandage above the knee and applying cold. There 
no bleeding into the cavity of the wound — no distension — ^and 
ends of the bone were kept in accurate apposition \ but he never^falli^ 
fairly from the operation, and died within forty-eight houra There 
was no aifcction of the lungs or chest to account for death. I presume 
we must classify the cause under the convenient term of “ shock,” 
though, as ho was not at all nervous prior to the operation, and felt 
nothing of it, and was neither restless nor complained of pain after it^ 
it is difficult to understand in what the ‘‘ shock ” consisted. * 

A lad, aged 19, on whom I operated for gelatinous degeneration, 
died under peculiarly annoying circumstances. So far as the excised 
knee-joint was concerned, the wound healed nearly by the first inten- 
tion, and consolidation proceeded favourably. So little pain did he 
suffer that he never moved the limb in the slightest degree, and the 
apparatus never required to be removed for five weeks, and then only 
to change the bandages for cleanliness. His appetite was good, and 
he slept well. The only bad symptom was that the pulse was more 
frequent than consistent with the general “symptoms. He was looked 
upon as convalescent, when suddenly the opposite foot and leg began 
to swell. The urine, which had formerly been normal, was now foun . 
to contain albumen in considerable quantity. Notwithstanding f d 
treatment, the condition proceeded, occasionally yielding for a time, 
and then becoming worse. Ho died nearly four months after the 
operation, the wound having healed long previously. 

In two others of the fatal cases the patients were females, one 40 
years of age, and the other 45. Both had on former occasions suffered 
from necrosis of the femur, which bad been cured previously to the 
appearance of the affection of the knee, for which excision was per- 
formed. Both did well for some weeks, and then pyaemia, complicated 
with albuminuria, supervened and terminated fat^ly. Pyaemia also 
proved fatal in the case of a female, aged 35, on whom I performed 
‘ excision for gelatinous degeneration ; and a very acute form of pyaemia 
' caused the death of a young girl on whom I operated on account of 
acute ulceration of the cartilages, arising from disease of the bone. In\ 
this case the girl had suffered excessively from j)ain and irritative \ 
^fever before admission into the hospital. I was ^Tioiifliif tf a po rtlig^ 
mortem examination in the last case, but it was not granted.^ 

The last of the eight fatal cases occurred after excision for ulcera- 
tion of the cartilages caused, by masses of fimbriated bodies from th6 
synovial membrane. The patient, a female, though nervous and excit^ 
able was not by any means weak, but suffered intense pain on moving. 
The disease, though extensive in surface, was of little depth. The sec-^ 
tions of the bones were accordfiigly very thin, and the'bone underlying 
the sections removed was sound, and rather more solid than usual 
All the synovial membrane was carefully removed. The disease 
seemed so completely local and limited, and the general health so good^ ^:^ 
that I anticipated a very favourable result, but she became very excite^V 
and depressed mentally, and died within a week after the operati<^;' ' 
apparently from constitutional irritation, and without any symptom^ 
pycemia. 
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I have entered more fully into the nature of the fatal casesi with 
"v directing your attention to some circumstances in regard 

" As to the successful cases, I have 09 ly to remark that^ with 

the exception of the little girl, they all presented certain features in 
common. In all, the disease was in osseous texture, and tolerably 
limited. All of them were young adults, and in none of them were 
the general powers of the constitution exhausted, although* the local 
sufferings were in most of the cases intense. They were, in fact^ cases 
which augured .well for the result, and good specimens of a class of 
cases which 1 had indicated in some remarks on excision of the knee^ 
in my Clinical Reports 1858-9, as being specially suitable for the opera- 
tion — viz. “cases where we find severe local disease of the joints appar- 
ently limited, and of long standing, resisting all the usual remedies, 
and becoming exacerbated whenever the patient trios to use the limb, 
but where, at the same time, the general health has not suffered in any 
great degree.*' 

The causes of the issue in the fatal cases are deserving of attention. 
The result in the case of primaiy excision is scarcely to be wondered at. 
The man* was above middle age, intemperate, and suffered various 
other injuries ; and it. accords with my experience of primaiy ampu- 
tations, that the presence of other lesions, although not even very 
dangerous in themselves, such as simple fracture of another limb, 
or slight injury of the head, have always a most marked influence 
in determining an unfavourable issue at a late period, and in an in- 
sidious form, as in the case alluded to, apparently depressing the vital 
power and inducing^yaemia. I think the nature of the cases with 
which we have to deal in civil practice, as exemplified in the fatal 
cases of primary excision at the knee and elbow which I have recorded, 
serves to explain the difference from the great success in primary 
excisions in military practice for bullet-wounds ; but whilst wo cannot 
consider such cases sig mine as favourable for excision absolutely, I 
believe that their chances were at least as good as, 1 should say better 
than, after primary amputation in similar circumstances, and in less 
complicated cases decidedly preferable. As to the cases in which the 
excision was performed for disease, the two in which the fatal result is 
Hte^st explicable, and where I certainly anticipated success from the 
coniBtfonr present, is the case of the man who died forty-eight hours 
after the operation, apparently not rallying from the “shock.” I have 
given the details, but as I confess I have never been able to satisfy my 
own mind as to the cause of death in his case, 1 shall not waste your 
time by attempting any explanation. The other case is that of the 
'^young woman with fimbriated disease of the synovial membrane, and 
ulceration of cartilages and subjacent osseous surfaces. In her case I 
expected, from the perfectly healthy state of the bones beyond the 
ulcerated surfaces, the limited nature of the disease, and its complete 
removal, and the absence of all marked strumous diathesis, that there 
Ipas less than usual risk, but she died very rapidly from irritative fever 
rather than pyaemia. She was excitable and nervous, and I believe 
her r^tlessness kept up the local, and so induced the constitutional 
irritation. At the same time, the question suggests itself, how far the 

2 » 
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dififiases of the synovial membrane are favourable for this openitioft.l! 

the case of the lad who died of albuminuria, and also in the case of % 
female thirty-six years of age, the disease was gelatinous degenefatloir 
of the synovial membrane, which was completely and readily removed. 
It seems rather hard to have to count the lad’s case as fatal from the 
excision, for I never saw a case of excision where the operation was 
attended with less local or general disturbance, or where the wound 
healed more kindly. .1 have, however, pointed out the tendency to 
amyloid degeneration of the kidney, and also to congestion of the kid- 
neys and acute albuminuria, in cases of gelatinous disease of the syno- 
vial membrane, and therefore I fear we must look to this as one of the 
causes of fatal issue when we are estimating the chances of success, 
and in all such .cases it should ever be borne in mind with reference to 
the after-treatment of our cases. In the case of the woman, her ago, 
and the long continuation of the disease, were also unfavourable elements. 
In many instances of synovial degeneration, especially in cases in which, 
under previous treatment, partial anchylosis has been effected; and 
where the patient is not much exhausted, excision of the knee-joint 
is suitable. But I cannot consider that gelatinous degeneration is so 
favourable as articular caries, owing to the state of the constitution 
which generally accompanies the former condition. In cases of young 
lads, or boys of pale, pasty-looking complexion, and in whom abscesses 
containing curdy or tubercular-looking pus, have formed around the 
joint, I should decidedly give the preference to amputation of the 
thigh, as being attended with less risk to life. The remaining two 
adult females who died after the operation had both suffered for 
years from scrofulous necrosis of the shaft, which had been cured prior 
to the knee becoming affected. 

In regard to amputation of the thigh, I shall have occasion to point 
out to you, as the results of my experience, that the pre-existence of 
necrosis to joint-disease makes a marked difference on the unfavourable 
results of amimtation at the lower third of the thigh, and here we find 
the same holds good. This, as I have said in reference to amputation, 
seems to me to be duo to blood-taint in scrofulous necrosis, and the 
previous long-continued irritation and suppurations during the progt^ 
of the necrosis, so that even when the bone has separated, and 
wound healed, the recurrence of the joint-disease indicates an^nfavouiv 
able state of the constitution, whether for amputation or excision. 
Another unfavourable element in these two cases' was the age of the 
patients, one being forty and the oth^' forty-five years of age. In the 
case of the girl who died, the disease was acute cario-ncerpsis ; and when 
admitted into the hospital, she was suffering from intense irritative 
fever. When this was subdued, the disease being limited, 1 considered 
her case suitable for excision ; but I fear the state of the blood and 
nervous system in such cases is unfavourable for the operation, and that^ 
amputation would probably have a better chance of success. The un^ 
favourable conditions then are — debility from disease, or originally weak 
constitution, advanced age — beyondforty years of age is, as a general rule, 
unfavourable for excisions of the knee — and the coincidence or previous 
existencepf necrosis is also an unfavourable complication in myestimatioii* 
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J^ob were the results-of my pw^tice in excision of joints up to 1870. 

£:pi^armg this edition, however, I found that tho statistics of my 
operations presented some marked* differences from these, and I 
therefore considered that it would be more instructive to keep the two 
series of statistics distinct at first, and then combine them in a tabular 
form. ^ 

Since 1870 I have had 8 cases of excision of the shoulder joint, 
"and of these 6 recovered and 2 died. In one of the fatal cases 
the operation was performed for secondary disease proceeding from 
an injury of the joint. Twelve days after tho operation he had a 
rigor, and on examination of his chest partial consolidation of both 
lungs was discovered. The discharge from tho wound was considerable, 
diarrhwa set in, and ])yieniia supervening, he died seventeen days after 
thp operation. The other fatal case was that of a young woman, in 
whom, although the pain was intense, tho amount of disease in the 
head of tlie humerus Wiis very limited, and the soft textures external 
to tho joint were unaffected Slie had, however, suffered from irritative 
fever due to the disease. • 

Out of 40 cases of excision of the elbow-joint there were 32 
recoveries and 8 deaths. Of the latter one die<l from delirium tremens, 
another from phthisis, a third from bronchitis, and a fourth from 
acute albuminuria. In tho remaining 4 tho order of events wore the 
following : — In the first, haomorrhage, weakness, and pyaemia ; in the 
second, surgical fever, and death six days after tho operation ; in the 
third, erysipelas, gangrene, exhaustion ; and in the last, wliero an 
abscess had formed and opened spontaneously before the operation, 
there were rigors five days after the excision, secondary haemonhago 
three days later, and death on the fourteenth day. Of the “ recoveries ” 
two were cases of re-excision. The previous operations had been per- 
formed. respectively ten and twelve years before. In the latter the 
humerus was found projecting below the upi>er ends of the radius and 
ulna. In the fonner there were two sinuses which had been open for eight 
months, and the operation disclosed disease of the humerus and radius. 

Of 3 cases of excision of the wrist by single linear incision all made * 
-a good recovery. 

In the dower extremity the statistics of my later operations show 
. much more favourable results than the former series. Out of 9 cases 
of excision of the knee-joint 7 of the patients recovered, and only 2 
died. In the first of the fixtal cases death occurred from double 
pneumonia a month after tlio operation. In tlio second the patient 
had been complainiiig of the knee for .six years, and in addition to 
Extensive disease of the joint there was spontaneous dislocation of tlie 
tibia forwards and inwards. Death from i)ya3mia took place thirteen 
days after the operation. 

Out of 5 cases of excision of the hip-joint 2 recovered and 2 died, 
and the fifth recovered after amputation at the hip (see Clinical Cases, 
of Amputation). In the first of tho fatal cases tho patient was pale and 
ansemie. She had an abscess over the hip-joint, which burst spontane- • 
ously md took the form of a sinus on the outer aspect of the thigh. 
Death ’.was caused by extreme exhaustion, without py»mia. In the 
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other the operation was performed early, before abscesses had forsned 
in the soft parts, which were perfectly healthy; and although (1^| 
interior of the joint was largely affected, the patient was in tolerabljr 
good health, but after the operation became restless and irritable. An 
^ abscess formed in the neighbourhood of the joint, and nine days after 
the excision this was opened. The patient gradually sank, and died 
two days later. 

In one case of excision of the ankle-joint for strumous disease the 
patient recovered. 

The following is a view, in a tabular form, of these two series of 
statistics combined : — 


I. UrPER Extremity. 


(1.) Excision of the Shoulder- Joint. 


A Injury— 

No. 

Recovered. 

Died. 

(a) Primary (gunshot wound) 

1 

1 

0 

(fi) Secondary (dibeahc following injury) 

1 

0 

1 

B. Disease ..... 

23 

22 

1 


— 


— 

Total 

25 

23 

2 

(2.) Excision of (he Elbow, 

A. Injuiy . ... 

4 

2 

2 

B. Disease .... 

148 

136 

12 

ToU 

152 

138 

14 

(3.) Excibion of Wrist, 

Total 

11 

11 


II. Lower Extremity. 

(1.) Excision of the Hip-Joint, 

A. Injuiy 

0 

0 


B. Disease 

6 

(a) 3 

2 

(2.) Excision of the Knee. 

A. Injury ..... 

1 

0 

1 

B. Disease — ^ 

Gelatinous disease .... 

22 

15 

7 

Ulceration of cartilages ftom disease of bone 

2 

0 

2 

Disease of bones and cartilages with anchylosis 

1 

1 

0 

Anchylosis .... 

1 

1 

0 

Total 

27 

*17 

10 


(a) One recovered after amputation at hip. 
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(3.) Exeitim of Oit Ankle. 

No. Boeovend. Died. 

. . . 0 0 0 
110 

Total .110 

Total number of Excisions . 221 193 28 

A comparison of the difference between the results of first and 
second* series of statistics of Excisions of Joints is, I think, calculated 
to suggest some useful instruction. 

It may serve to show iiow cautious wo should be in attributing 
success to some special mode of treatment, even when our statistics 
are founded on a large number of cases, and extending over a long 
period. In my practice prior to 1870, or for a period of above thirty 
years, I had performed excision of the elbow-joint 112 times, with only 
6 deaths ; whilst, during the succeeding five years, out of 40 cases I 
have lost 8, or 1 in 5. Yet there has been no change in my method 
of operating or* treatment. The nature and extent of the disease or 
injury, or the constitutional condition of the patients operated on, form 
the true explanation of the increased mortality in the later series. 
The view given in the general statistical table, showing the combined 
result, would not suggest any important consideration ; it would merely 
show that out of 152 excisions of the elbow there had been only 14 
deaths. 

Again, when we contrast the results in cases of excision of the knee- 
joint, there is seen a much more favourable result in the later than in 
the earlier statistics, for whilst the results up to 1870 were 10 re- 
coveries and 8 deaths in 18 cases, the later series since 1870 show 7 
recoveries and 2 deaths in 9 cases. This favourable change in the 
results of my excisions of the knee is, I believe, greatly due to the 
experience of former years having led me to exercise great care in 
/selecting proper cases for the operation, and in eliminating those in 
'’'rrtiich the nature of the disease or its complications, the age or 
. debilitated state of the patients, seemed unfavourable for such an 
operation. . 

In regard to excisions in the upper extremity, from the extreme 
rarity of fatal cases and the long intervals between their occurrence, I 
had come to look upon operations, such as excision of the elbow and 
shoulder, as almost devoid of danger, and hence I never thought of 
amputating in these cases. Whilst even jet I would be very loath to 
amputate in disease of the elbow-joint, my later experience has shown 
Ihe that in some unhealthy patients amputation would be attended 
With less risk to life. 

Amongst the excisions of the enarthrodial articulations of the 
hip and shoulder joints there are three fatal cases which deserve 
special notice, inasmuch as they seem to tell against operative measures* 
in i^ritain easea In all three cases there were these conditions in 


'“ir 

Injury 

Disease 
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common : The local pain in the joint was excessive, even v^hen the 
limb was at rest ; a great degree of irritative fever, arising at an early 
period of the disease ; and, finally, in none of these were the textures 
external to the joint nor the capsular ligament affected. In one of th%f 
cases, that of a young woman in whom excision of the shoulder was 
performed, the diseased surface of the head of the humerus and cartilage 
was scarcely the size of a fourpcnny-picce, but the pain and constitu- 
tional disturbance had resisted treatment by the cauteiy% and all 
other remedies. 

In another case, of a young man who had suffered from an injury 
of the shoulder, and who also had rheumatic fever some years previously, 
I found alteration in the form of the head of the humerus and a consider- 
able amount of carious ulceration, but no appreciable disease of the 
capsular ligament or of the deltoid, nor any trace of suppuration exter- 
nal to the joint. In the case of hip-joint disease the aftection had been 
of a very acute character, accompanied with most intense suffering, but 
the soft textures were unaffected, and the limb presented the ai^pcarances 
of the first stage of hip-joint disease, although within the capsule there 
was pus, ulceration, and caries of the head of the femur, and also of the 
acetabulum. In all these cases, rest, distraction of the articular surfaces, 
and the cautery, together with constitutional treatment, had afforded 
but little relief, and excision was performed so soon as the irritjitivo 
fever was subdued ; but in all of them, though c\ery local condition 
seemed favourable, irritative fever supervened very soon after operation, 
and led to a fatal termination. In all the operation was very easily 
performed, and without any loss of blood. Sir Benjamin Brodie long 
ago drew attention to cases of acute disease in the hip and shoulder, in 
which the patients died from intense pain and irritative fever, but in 
which the affected joint showed only a very limited amount of local 
disease, seemingly inadequate to account for the constitutional disturb- 
ance. It would seem as if the intensity of the symi)toms depended 
upon some i)eculiar irritability of constitution, combined with or arising 
from acute local disease, unfavourable as regards prognosis under any 
treatment, but most unfavourable for 02)erative interference. 
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STATISTICS OP EXCISIONS (1876 to March 1882). 
I. Upper Extremity, 

(1.) Excision of the Shoulder- JoinL 


Injury — 


No. 

RocovotwL 

Dleil. 

(a) Primary 

• ► • • 

0 

0 

0 

(/^ Secondary 

* 

2 

1 

1 

Disease 

. 

6 

0 

0 


Total 

8 

7 

1 


(2.) Ejxision of the Elbow. 




Injury 


6 

(a) 5 

1 

Disease 

. 

(h) 31 

30 

1 


Total 

37 

35 



(3.) Excision of Wrist. 
Total 


A. Tujury 

B. Diflctisc 


II. Lower Extremity, 


(1.) Excision of the Hip-Joint. 


0 

14 


0 0 
10 (c) 4 


' (a) One of these cases was that of a healthy lad of 20, who, a fortnight previous to 

jadmission had injured his left elbow by a fall. On admission the whole arm was found 
Uo be much mflaiiied and swollen witli a discharging wound at the posterior aspect of 
elbow-joint. Fracture of the olecranon was made out. Next tiny the wound was 
enlarged and a quantity of pus evacuated from the joint. On the following day, excision 
by straight ix)stcrior incision was performed. Owing to the swelling and tension np 
. sutures were put in. The limb was retained in i)ositiou by suitable pads of lint. In 
.five weeks' time the wound was healed, and the operation left n perfect result. 

■ ,, {h) Twelve excisions were for disease. Of these six hail sinuses communicating with 
..the joint or necrosed bone, while six had no sinuses in connection with the joint. Of 
the six with sinuses, three became scptic'in from 4 to 14 days. The other three rcniaiued 
aseptic, but in one case the spray had to be discontinued from the breaking down of the 
cicatrix of the incision, which ha<l healed by first intention ; wliile in anotlier the spray 
dressings were stopped to prevent erythema, ns it had caused it in a previous oxjcration 
on same patient. 

Of the six without sinuses, four remained quite aseptic, hut spray dressings had to 
be discontinued on account of the breaking down of cicatrix in one case. In two of the 
coses the further treatment is not recorded. One of the six was for anchylosis of elbow. 

(c) One of these was the cose of a delicate strumous child. The joint was excised, 
but a large abscess communicated with pelvis. The antiseptic dressings hod to be dis- 
contittued in a few days, as the child was passing urine and fceces involuntarily. The 
woimd nfia^ considerable progress, but the child was taken from hospital in a very low 
vitality,^ and died a few days after removal. 
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(2.) Exeition oj the Knee. 

. _ . No. Bocovered. 

^ Injray 

im- 

1 

B. Bisease— QektmouB Bieease 

4 

4 

0 

Total 

5 

5 

0 

• 

— 

— 

— 

(3.) Exddon of the AnUe, 

A. Injury ..... 

2 

I 

{d)\ 

1 

B. Disease ..... 

0 

0 

0 

Total 

2 

1 

1 

Total number of Excisions . 

68 

60 

8 


STATISTICS OF EX(TSIONS (Combined Results) 

I. UppKnExTBUMrTr.,, 

(1.) EiciHon of the Shoulder- Joint, 

A. Injuiy— 

(a) Primary .... 1 

1 

0 

(jS) Secondniy 

. 

3 

1 

2 

B. Disease 

. 

29 

28 

1 


Total 

33 

30 

3 

A. Injury 

(2.) EjcUion of the Elbow. 

10 

7 

3 

B. Disease 

. 

179 

160 

13 


ToUl 

189 

173 

16 


(3 ) Ejrcibion of IFn’s^ 

Total 

10 

16 

0 


•> 

— 


— 

A. Injuiy 

II. Lower Extremity. 

(1.) Excision of the Hip- Joint. 

0 

0 

0 

B. Disease 

. 

19 

13 

6 


Total 

19 

13 

6 

(d) The excision of the ankle mode a good recovery. It was for a compound disloca- 

tion. The Airthei reports of the antiseptic treatment are not reported. 
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(2.) Exdsim of the Knee. 




- 

Ko. 

Recoverod. 

Died. 

A, (Injury. . . . ... 

2 

1 

1 

B. Dieme ..... 

31 

21 

10 

' Total 

33 

22 

11 

(3.) Excision of the Ankle. 




A. Injury — Compound Fracture and Dislocation . 

2 

1 

1 

B. Disease ..... 

1 

1 

•0 

Total 

3 

2 

1 

Total number of Excisions 

290 

253 

37 


STATISTICS OP 

EXCISIONS TREATED 

ANTISEPTICALLY 



(1878-1881). 




Upper Extremity — 

Shoulder — Disease 

, , 

1 

1 

0 

Elbow — 

Injury 

. 

1 

1 

0 

Disease 

. 

12 

>2 

0 



— 

— 

— 


Total 

14 

14 

0 

Lower Extremity — 





Hip — Disease 

. 

4 

3 

1 

Knee — Injury 


1 

1 

0 

Ankle — I n j iiry 

. 

1 

1 

0 


Total 

G 

.5 

1 

Jiftljnber of Excisions Treated Antiseptically 

20 

19 

1 
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Spucial Excisions— Excision of Shoulder- Joint : Steps of the Operation : After- 
treatment— Excision of Elbow- Joint by Longitudinal, H and T Incisions— 
Circumstances under which one or other should be preferred — Operation — 
Excision of Wiist- Joint — Instiumcnta used and Operative Procedure. 

The general principles on which excision of joints should be performed 
having been considered, I shall now describe the methods of performing 
the principal excisions or resections, commencing with those of the 
upper extremity. 

Excision of the Shoulder- Joint has been very frequently per- 
formed in cases of disease of the head and tuberosities of the httmerus, 
or for gunshot wound ; and various lines of incision have been tried to 
effect this lesection. Mr. White of Manchester, who was amongst the 
first to propose this operation, used a single longitudinal incision through 
the central line of the deltoid. Others dissect up either a semilunar, 
or V-sJaaped flap of the deltoid, so as to expose the surface of the joint, 
ope'n the capsular ligament, turn out the head of the humerus, and saw 
it off immediately below the tuberosities. The plan of operation, how- 
ever, which I consider to be preferable to all others, as enabling the 
surgeon to disarticulate with greatest ease and with least loss of blood, 
is a longitudinal incision made over the internal aspect of the joint/ 
which enables the operator to expose the head and tuberosities of the ^ 
humerus, where they are most prominent between the coracoid and> 
acromion processes of the scapula, then by a slight rotation of tho arm . 
outwards, to expose and render tense the broad attachment of the sub^ 
scapularis into tho lessor tuberosity, and to divide this easily, which 
may be said to bo the key of the operation. Again, when in a dissec- 
tion we reflect the deltoid muscle, it will be c jserved that the great 
posterior circumflex artery, which supplies the deltoid chiefly, attaches 
itself to the deep surface of tho posterior part of that muscle after 
winding round the neck of the humerus below the tuberosities ; and 
this large vessel being only loosely connected, would, if divided posteri- 
orly, retract and bleed very copiously. As it passes forwards, however, 
entering the substance of tho deltoid, it diminishes in size, and, at the 
anterior margin of the deltoid, only exists in tho form of its ultimate 
muscular twigs ; it follows that both in excision and in amputation at 
the shoulder, we should if possible avoid division of this arteiy near 
its origin, or where it lies under the posterior portion of the deltoid, 

The operation is performed as follows The arm beinn 
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ihesai^g^ feeb for;th6 projection of ^ of the humerus 

^^mediately external to tlie coracoid proc^f and ;Wl^ng his bistoury 
in front of the inner aspect of the acromion p^eii!; he cots directly 
npon the head of the humerusi and canaea^ hb incbion deeply, 
do^wards and slightly outwards for at least three inches and a half, 

, or four inches. This incision should fairly divide the deltoid. On 
drawing aside the margins of the incision with blunt hooks, the internal 
and anterior aspect of the joint is seen/ and the long tendon of the 
biceps lying in the upper part of the bicipital groove. This tendon, if 




• Fifj. 152. 

- healthy, can be saved by slitting up its confining sheath and drawing it 
aside. The anterior circumflex artery is generally divided in this first 
mcbion ; and this, as well as any small muscular branches which bleed, 
should be secured before proceeding further. The external margin of 
‘title wound is then drawn well outwards, and it* the deltoid be very 
.pbwerful, or its fibres altered and condensed by disease so as not to 
^allow it to be easily retracted with the skin, a small incision may be 
across its anterior fibres immediately under the acromion. This 
thoroughly exposes the external tuberosity. As tho arm hangs well 
over the table, the assistant moves the elbow slightly backwards to 
project the head of the humerus forward, and the surgeon, using his 
Imife as if ho were about to cut into the bone, divides at one sweep the 
' capsular ligament and the attachments of tho muscles inserted into the 
greater tuberosity. The joint is thus brgely opened, and then, by 
rotating the arm outwards, the tendon of the subscapular muscle 
attached to the lesser tuberosity of the humerus is brougl^ fully into 
view, and easily divided. The arm hangs loosely, and the assistant 
projects the head of the humerus by drawing back the elboiy (the elbow ' 
in this method of operating should not be thrown across the chest, as 
, thsEt buries the head of the humerus under the deltoid), so as to allow 
tbe^ surgeon to divide any portions of tho capsular ligament which 

. Fig. 152. DUssotion of shoulder referred to on opposite page, ^ 




636 


OPERATIVE AND REGIONAL SURGERY. 

>exaain, and to the^bone for sawing it below the tnbj»miti^||P[^ 
this part of the operation the edge of tl^ bistoury should be oonam^ 
vdireoted towards the bone, so as to avoid injury to the posterior oils' 
>%a]iiflex artery, or even the great vessels ; and in cases of disease, whl(|^ 

^textures are very unyieWng and incision contracted, it is advisable 
Jlo use a blunt or round pointed bistoury for this part of the operation, 
^hen the head of the bone is sufficiently cleared and projected, by the 
arm being drawn forcibly back and maintained firmly in that position, 
the operator, steadying the head of the humerus With his left hand, 
^applies the saw and removes the diseased or injured part, taking care 
to remove no more than what is absolutely necessary. Any vessels 
which bleed are now secured, and then the state of the glenoid cavity 
is carefully examined. If not diseased, nothing further is required — 
if diseased, the carious portion may be removed with the gouge-forccps, 
or bone^pliers and gouge, or the whole glenoid articular surface may be 
clipped off with large curved bone-pliers ; but this is seldom required. 
Wken there has been much suppuration in or around the joint, 1 usually, 
after the resection is completed, introduce my left forefinger into the 
/wound and pass it downwards and backwards to the most dependent 
part of the cavity, and then, introducing a bistoury upon the finger, 
make a counter-opening of about an inch and a half in length, to allow 
the discharge to escape freely in that direction. A piece of perforated 
india-rubber tubing is passed through the wound, to keep the track 
open, and enable us to wjish out the cavity with antiseptic lotions. Tliis 
plan I have found very useful in preventing the matter collecting in 
the cavity of the wound when the patient is lying on his back. 

When the operation is completed, the incision is united by points 
of interrupted suture. A long fiat pad, thicker above than below,*and 
covered with gutta-percha, is placed in the axilla and between the arm 
and the side, the forearm and elbow supported in a sling, and the 
elbow fastened to the side by a circle of broad bandage, wound, 
after being washed out, is simply dressed with lint, soaked in boradc 
lotion, except in cases where there has been much suppuration. In 
such cases 1 wash the wound with solution of chloride of zinc (1 part 
to 30 or 40), and use a weak tepid chlorinated soda lotion for dressing^'^ 
for some da>8. At the end of four or five weeks, gentle passive mojfiV 
ments of rotation and abduction should be cautiously begun. 
general result of this operation is most successful. I have performed 
the operation twenty-five times, and some of thcrise cases looked veiy 
unpromising, but I have lost only 4wo patients ; while in all of the 
successful cases the arm left has been most useful, and in many the 
amount of power regained-«was very surprising. The patient repre- 
sented in plate XVL, fig. 2, seemed, prior to the operation, a v^ 
hopeless case, but his general health and muScular power have been 
re-establislied ever since the removal of the diseased parta 

Exois^: OF THE Elbow may be effected either by means of a 
simple I^Hraidinal incision, 6r by Incisions in the form of H or 
As I haw^pready indicated the general principles to be attended to ^ 
in planning our incisions in resections of joints in the upper extremity, . 
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seciiMii mnnlw and t^<n» jak theae <qpteaitiioiiB, in 
^itltaNMataoeiib •nd.o^Aillteai'cd the limb, 1 shall iiafa| 
ii|o deOtlfWBg the steps of the opetation — beguming am 
^e the longitadmal iitcision, which, as a.general inethiil 

U pwf®' ' , I" 

^ In perfonning this operation, the circulation having been coH^ 
' «llianded throi^h the limb, the assistant^ standing on the side dT 
ipfltient opposite the diseased limb, grasps the arm above and beiW 
elbow, keeping it very slightly flexed and raised from the bo^j^ 
The surgeon, standing on the same side as the diseased limb, insertH 
bis knife in the middle line of the posterior aspect of the upper arm, 
about two and a half inches above the elbow, pushes it directly down 
to the bone, and carries it rapidly downwards, inclining the incision a 
* little inwards as it passes over the olecranon and upper part of the 
ulna, and^ terminates the incision two or two and a half inches below 
the joint. He should next separate the triceps on the outer side by 
cutting very obliquely downwai^ and outwards, the edge of the knife 
being directed to and rasping upon the ulna, so as to separate the 
muscular fibres in connection with their periosteal attachment ; and 
then this deep incision is continued downwards and outwards to 
separate all the textures over the outer condyle and head of the radius. 
This relieves the tension, and enables the operator to deal more easily 
with the more important step of separating the parts on the inner side 
of the joint. The surgeon ^vides the inner half of the triceps in the 
same manner as on the outside ; but on reaching the line of the internal 
margin of the olecranon, the operator must recollect the proximity of 
the ulnar nerve, and to avoid injuring it, must keep the edge of the 
knife directed towards the ulna as he cuts downwards. He then 


i separates the parts from the humerus and ulna sufiiciently to enable 
l^e textures, including the ulnar nerve, to be drawn over the internal 
l^ndyle and allow it to bo fairly exposed. The assistant should now 
■ bend the arm further, to render the lateral ligaments tense, so that 
Ithey'may be freely divided. Their division is most readily effected by 
■putting upon or just below the condyles of the humerus, where the 
* ligaments are narrowest, and can be divided by a single stroke of the 
Njknife. The elbow is then forcibly flexed, and the upper ends of the 
utna and radius dislocated or projected backwards, exposing somewhat^ 
their anterior aspect, which may be still attached by the anterior liga^* 
ment or portions of it. The operator clears the anterior aspect of the 
coronoid process by cutting obliquely down to and upon the bone, so 
as to separate the periosteal attachment of the brachialis anticus tendon 
&0m the bone, then, clearing the radius and ulna by a circular sweep 
the knife, he applies the long narrow saw, and cuts them through a 
Iki# Un 09 below the lesser sigmoid cavity of the ulna. Lastly, he clears 
part of the humerus, and saws it off through the upper part 
we olecranon fossa, and rounds off the angles of the section with 
bone-pliers. All diseased synovial structure should, as far as pos- 
be clipped away or dissect^ off ; and any portion which resins, 
Phr my suppurating texture, should be painted over with a BolttUon of 
of ahac (1 part to 30). The vessels which usually require to 
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\ be secured are the branches of the inferior profbnJa*which^lii44|M^ 
the ulnar nerve, and the anastditttotica magna on the iniiiev 
>the radial recuireut and posterior te^rm^nal branch of the supcadcl^'fgijc 
lUnda externally ; but all bleeding points must be secured by ligatqh 
dp other means, before closing the wound, which is then to be closed b; 
* an interrupted suture. The central stitches should be left untied, th< 
wires or tiircad being left long so as to be tied after six or eight hours 
when all oozing has ceased, and after any clots which may have formed 
haH^ been removed. The dressing is simple : a long, rather thick pad 
of antiseptic gauze, of the breadth of the limb, is placed in front of the 
arm, which is kept slightly floxcd, then two lateral pads on either side 
of the wound. These aio secured by a figure-of-8 bandage, so 
applied as to leave the wound free, a light veil of lint is laid over the 
wound, or no dressing at all to the cut sin face. The limb is then laid 
on a pillow, and the aim peciirod so as to 2 >revcnt the humerus being 
tilted outwards, which would cause the condyloid end of the bone to 
press upon the bkin, and might lead to ulceration. A light extension 
weight may be aijplied meiely to steady the limb, in order to j^rovent^ 
as far as possible, any undue movement. 

In cases where the joint is anchylosed the soft textures may bo 
dissected off, so as to allow the removal of the articulation .in a mass 


after resection with a fine narrow saw, or the operation may bo facili- 
tated by cutting off the olecranon with bone-plieis ; and some sui goons 
take this latter method in all cases, but theie is leally no necessity for 
doing so generally. 

Excision of the elbow by the H or H incision, is very similar as to 
the final steps of the operation, the chief dificioncc being in the dissec- 
tion of the paits on the jiosteiior aspect of the joint m the form of 
flaps, so as to expose the bones more fully. In cither of the two jdans 
last montioriied the operator begins by making a tiaiisvcrso cut from 
the internal margin of the olccr«inon [iroccss to the articulation betweeif 
the outer condyle of tho huincius AMth the head of the radius. He 
next makes an incision, about thiee inches long, parallel to tho axis of 
the linih, and close along tho inner border of the oh^cranon. This conqg 
pletcs the lines of the H incision. If the H incision is to be used^ 
another longitudinal cut is made at the outer end of the transverse 
^incision. In both methods the suigcon next proceeds to separate'^'flie 
parts between the internal incision and inner condyle ; and as these 
contain tho ulnar neive, the edge of the knife should be kept close to 
the olecranon and ulna, to avojd injury lO the nerve, and then the 
separated paits drawn inwards, and ]uotected by a broad metallic 


spatula. Tho flaiJS majked out by the lino of incision are dissected 
from tho bones, tho lateral ligaments di\idcd, the ends of tha. 
dislocated, and jirojected and sawn off, as described in the 
by the single longitudinal incision. ^ 

In these last methods everything depends on primary uniop 
transverse incision taking place, and hence the limb must bo kept 
quiet. Should primary union of the transverse cut fail, passive 
cannot be begun without interforiug with tho healing process 
ip the loiiglbudiiial method wo can begin passive motion, qveu 
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ftboiild Ally mthout doing hantC Having performed 
ibify '^pOratSon repeatedly all three methodsi I feel satisfied that tho 
long posterior ineisio(^ is preferable in many respects, and quite as eaB|" 
of performance as either of the other two. 

'> In oases of anchylosis resulting from injury, or for certain cases of 
unreduced dislocation of the elbowgoint, partial excision by resecting 
and removing the condyloid and trochlear surface of the humerus may 
be practised with advantage, leaving the attachments of the triceps aild 
hrachimus muscles to the ulna intact, thus preserving the movements 
of flexion and extension much more perfect than can be done in cases 
of complete excision. 

My colleague, Dr. Watson, has performed this ojieration several 
times.^ He makes a single longitudinal incision along the inner side 
of the olecranon, as in the case of an ordinaiy excision, but rather 
more prolonged jo the upper arm. 

The ulnar nerve and soft paits having been dissected off and turned 
over the internal condyle, ^the lower part of the humerus is cleared by 
passing a probe-pointed knife in front or behind the condyles, close to 
the bone, which is then resected, its articular surface divided into two 
portions with bone-pliers, and the separated portions removed, the 
wound is stuffed with a portion of sponge wrung out of carbolic lotion, 
the incision closed with suture, and the arm bandaged and retained as 
in excision of the elbow. Unless anything untoward occur, the sponge 
is not removed until forty-eight hours have elapsed. 

The single incision renders it difficult to reach the outer condyle 
and external lateral ligament. In a case I operated on lately for 
unreduced luxation of the elbow 1 made a small incision of about two 
inches over the outer condole as well as a long internal incision, and 
after clearing the humerus passed a chain-saw and resected the humerus, 
and I think this would much facilitate the oj)eiative procedure in 
cases of simple anchylosis after injury. The condyloid 2 )oition of the 
humerus should always be split perpendicularly, to admit of its more 
easy removal. • 

y Mr. Butcher of Dublin, in his woik on Operative and Conservative 
J^rg&ry^ describes the following method : — 

^^New Operation for Bony Anchylosis at the Elbow-Joint . — I have fre- 
quently performed the following operation on the dead body, and a " 
dexterous hand may readily accomplish it in the living. The aim 
being placed in the same position as that for resection, «,n incision 
should be made, about an inch in length, behind the intenial condyle, 
and the ulnar nerve freed from its bed, and dra\\n forwards Avith a 
blunt hook ; a second incision should pass outwaids to the most 
{Stominemt part of the external condyle, at right angles with the first, 
divjding^the integuments and ligamentous expansion covciing the olc- 
<xranon. The fine blade of the saw which I use for resection being 
detached, it should be passed from the extremity of the transverse 
incision — that is, from without inwards, in front of the condyles and 
Joint, its flat surface being applied to them ; the blade, being shaip 
* Edinburgh M&lvcal Jmu'nal^ 1873 
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at the point, can bo readily mad^ to pass along this dire(Qtloi^|6p^^ 
drawing the integuments a little m front of the internal concl^^*i^ra 
appear through the perpendioular incision, or that made in tlu> ^StM 
instance ; the serrated edge may then be turned backwards, the 
connected with its frame, a few movements will sever all resisting parta 
from before backward, corresponding to the line of the transyerai 
incision through the soft parts ; the limb should then bo bent at less 
than a right angle, and any vessels requiring ligatures must be secured. 
The after-treatment should be exactly in accordance with the rules laid 
down when speaking of resection. An operation accomplished after 
this plan is not, I conceive, neaily so serious a measure as excision of 
the joint; the brachial artery need not be considered in danger, 
except through undue rashness, and the hopes of a more peifect 
motion may rationally be expected when no muscular attachments are 
divided.” 

1 presume Mr. Butcher has not tried this plan on the living, from 
what he says, and 1 fear ho would be disappointed in his expectations ; 
for mere section of the bone would scarcely suffice to lestore and 
retain motion at the elbow. In cases of excisions for stiff joint we 
often find anchylosis loproduced even when consideiable portions of 
the bones have been removed. 

What has been said of the mode of dressing applies equally to all 
the methods. 




Excision of the Wrist-Joint, owing to the natuie of the parts 
to be removed, and the necessity for avoiding the division of tendons 
and bloodvessels to preserve the movements of the fingers afterwards, 
is an opeiation partaking so much of the nature of a dissection that it 
requires more time and patience on the part of the operator than any 
of the other excisions of joints. There is not, however, any special 
difficulty in the operation, apart from particular conditions of the dis- 
eased parts, such as the broken-up disorganised condition of the caipus, 
ill some cases necessitating the remotal of the ebseased fragments, as it 
were, piecemeal. 1 have pei formed the operation, in several cases in* 
from ten to fifteen minutes, whilst in others I have required fully forty 
minutes to complete it properly. ) 

I formerly used, witli some sKght modifications, the plan described 
and figured in Bourgery and Jacob’s Operative Surgery (plate XVZ, 
fig. 4), only that, instead of the chain-saw there represented, I used a 
narrow saw, find the bone-pliere^for the section of the bones. I now 
use a single incision (fig. 153), as described below. 

The operative piocerfure is as follows : — An incision from three and 


a half to four inches in length is made in the central line of the poste- 
rior aspect of the forearm, commencing about an inch and half abo^ 
the styloid end of the radius, and carried down to an inch belp][ti|^ 
carpo-metacarpal joinh 

This incision should divide only the skin and fascia which are Byjip 
drawn aside by copper spatules or blunt hooks. The opera^^.f^ejtt* 
carefully dissects the tendons from the grooves on the posteri^ 
of the radius, the skin being held aside by means of 
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T2ur of ttie timxubi especially the lon^ delicate extensor 

Of the distal joint, and the radial artery where it lies on the 
' posterior part of the carpus, require special care for their conservation 
at this period of the operation. The radial extensors inserted into 
the metacarpal bones of the index and middle finger may be divided 
when their points of attachment are affected and require to be removed 
in the resection of the diseased parts. The tendons of the common 
extensor, and of that of the little finger, are then cleared from the 
inner part of the radius and groove on the back of the ulna, the inner 
edge of the incision being held apart to enable the surgeon to do so 
carefully. In clearing these last-mentioned tendons *from the back of 
the carpus and metacarpus, I direct the assistant who has charge of 
the hand to bend it backwards to relax the tendons, and then insert 
my knife under the tendons, where I have cleared them above the 
wrist, turning the edge of the knife towards the bones, I cut downwards 
so as to clear the tendons and fibrous textures fioni the surface of the 
carpus and metacarpus to the required extent, without risk of division 
of the tendons. The next step in the operation is to separate the 
flexor tendons lying in front ; and, from their comparatively loose con- 
nections, this is readily accomplished by dissecting close in front of 
the radius and ulna at the outer and inner incisions, and then with the 
finger, aided by a few touches of the bistoury, the finger or handle of 
the knife can be passed between the tendons and the bones, whilst the 
hand is bent forwards to relax the textures. This having been effected 



I pass a double fold of broad bandage between the bones and the soft 
parts on the back of the wrist, to draw them away and protect them 
during the section of the bones. I then introduce a straight grooved 
director or a narrow copper spatula between the flexor tendons and 
^ the front of the radius and ulna ; along its groove the narrow saw or 
chain-saw is introduced, and the bones sawn through just above their 
styloid processes from before backwards, or, if more convenient, the 
director or a narrow metallic spatula being placed so as to protect the 
flexor tendons, the section of the bones may be proceeded with from 
' behind forwarda In some cases, by merely sawing from the posterior 
■ aspect of the bones of the forearm, and then using the blunt periosteal 
isyss^tpr qpatula to separate the ends of the bones from the soft parts 
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on their anterior aspect, the articular extremities of the radius and 
ulna can be easily removed after their carpal ligaments are dividedi 
and this method is attended with less disturbance of parts and less 
risk of bleeding. Then each metacarpal bone is snipped through with 
bone-pliers close to tlie carpal joint and above the insertion of the radial 
extensors of the wrist, if the disease does not involve the metacarpal 
bones. If an .attempt be now made to dissect out the mass thus 
resected, it will almost certainly fail, or require a tedious and not very 
safe dissection ; but if the mass of the carpus and metacarpus be sub- 
divided into smaller portions, each of these can be removed easily and 
safely. Accordingly, after hiiving snipped through the metacarpal 
bones, I use the bone-irliors and cut the carjms upw.irds between the 
index-finger and thumb ; and again, in the same manner, in the line 
between ring and middle finger. I then seize the portions so marked 
out Avith a pair of strong forceps or hook to obtain leverage, and 
cautiously diss(‘ct the bones from the textures in front. The two 
internal portions having been i emoved, it merely remains to deal with 
the external tliird of the carpus. If the tra])ozium appears so far 
sound that I can leave it or its articulating surface with the thumb, 1 
do so, as the usefulness of Iho hand is thereby much preserved. If 
not, them T snip off the ailicular end of the metacarpal bone, and 
remove that and the remaining portion of the carpus, and also the 
ends of the ulna and radius if not previously removed. I .also leave 
the pisiform bone when not diseased, as the attachment of the ulnar 
flexor is thereby pr(*served. The resection being thus completed, the 
tourniquet is relaxed, and all bleeding points secured ; special care 
should bo taken to secure small vessels deeply seated in the jialmar 
region, as they may jirovo troublesome afterwards .by distending the 
wound. I generally introduce the points of suture without closing 
them for some hours till all oozing has ceased. The hand and fore- 
arm are then placed on a splint so padded as to allow the hand to 
rest comfortably. Subsequently it is placed on a special splint fitted 
to the hand ; the splint should be hinged at the wrist, so that after a 
time passive motion may bo used. Of late, instead of bandaging the 
hand I have fixed it with broad strips of adhesive plaster. y 

If the operation be perfonned by the single longitudinal incision, 
then I would advise that when the excision is completed and the vessels 
secured an incision about an inch long should be made on the ulnar 
side corresponding to the position from wli rice the styloid process and 
end of ulna have been remover?, so as to permit free drainage when 
the- forearm is placed in the position between supination and pronation. 
In some cases, the method by double incision, as represented in plate 
XVI., fig. 4, will bo found most suitable, and by either method ^ 
excellent results may be obtained. 



LECTURE LXXIL 

Excision of H ip- Joint * Cuses smtible foi tho O])ciation : Moilc of jicrfonuing it 
wlitn ie<|UiieJ — Excision of Kiue Joint by Tiansvtiso, and Semi- 

lunar IiKisions: Opeiatioii- Rules loi the IViinanciit Adjustment and Altei- 
Iroatnicnt of the Limb • Di Watson’s Appuatus— Lxcisiftii o| Ihe Ankle-Joint * 
Rcbt Method of pcifoiuiing it. 

Excision of the Hip- Joint. — T liave already expressed my oiiinioii 
that this oi)eration is most generally jierfonned in cases of advanced 
morbus coxarius, in which the parts are attenuated, and whore the 
articular structures are disorganised, and the diseased hi*ad and neck 
of the femur are l^ing almost loose or pjirtially lax in the cavity of an 
abscess, or are to be felt through openings from wliich pus has been 
discharged. In such cases, by freely laying open the sinuses over or 
along the posterior aspect of the great trochanter, and extending, the 
incision upwaids and downwards, and curving its cxticinities slightly 
forwards, or by converting the longitudinal into a crucial incision, by 
making a short transverse cut across it a little above tlie great tro 
chanter, and dissecting the Haps from oil* the boms tho trocli.iiiter and 
' upper part of the femur arc exposed. The limb is then carried obliquely 
across the opposite one, so as to render the trochanter prominent. A bob I 
firm sweep of the knife carried from the anterior to tlie jiosteiior part 
of the trochanter upon its ujiper edge, and downwards along the femur 
for two or three inches, separates the attachments of the gluteal 
lEiauscles. When these are detached, the surgeon, by carrying the limb 
still more across the opposite one, and twisting it, will often be able at 
once to project and dislocate tho diseased jiortion of tho bone, so as to 
enable him to apply the saw and remove the trochanter and head and 
neck of the femur. If, however, the capsular ligament still exis^s, so 
as to require division, the operator should introduce his finger into tho 
wound, whilst an assistant uses tho thigh as a lever to project and 
twist outwards the head of the femur, and render the capsule tense 
^over it. Insinuating his finger between tho upper part of the capsule 
and the soft parts in front of it, hp should introduce the blunt pointed 
knife, guarded by his finger, and turning its edge towards tho capsule, 
cut directly down upon the projected head of the femur This will 
o{)en the capsule, and then tho head of the femur will he icadily turned 
for the round ligament is usually destroyed by disease ; if not, it 
cSMi now be easily divided, and the section of tho bone performed. Any 
iretols which may bleed are then secured, the acetabulum examined, 

m . 
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and the gouge applied to remove all disease that can be removed 
safety or without perforating into the pelvis. When all oozing hat 
ceased, the wound is closed by sutures, and the limb either laid on 
padded wire-splint, kept straight by means of the bracketed long-splint, 
or the extension pulleys, as in fracture of the thigh ; only we must 
avoid much extension, as our object is merely to keep the limb straight 
and not to keep it of the full length of the opposite, but rather to 
afford every facility for osseous or firm fibrous anchylosis at the hip 
taking place. 

Excision of the Knee-Joint has been performed by various methods 
— 1st, The H incision — two lateral incision^ over the outer and inner 
sides of the joint, connected by a transverse incision in front across the 
patella. 2d, A single longitudinal incision in the axis of the limb, 
commencing about two and a half or three inches above the patella, 
and carried down over the centre of the joint to below the insertion 
of the ligamcntum patellae ; the textures being dissected off laterally 
to expose the joint, allow the ligaments to be divided and the articular 
ends of the bones to be sawn off. Lastly, a gently-curved incision 
from one condyle of the femur to the other, passing below the patella, 
the convexity of the curve corresponding nearly to the upper margin 
of the head of the tibia ; the semilunar flap, so marked out on being 
dissected up, freely exposes the articulation for the further steps of the 
operation. Of these methods I prefer the last, and it is that which 
is npw almost uniformly adopted in this country. The dissection of flaps 
and exposure of the textures involved in the method of the H incision, 
are unnecessary, and even hurtful. The longitudinal incision, which I 
consider the most advantageous in the case of the elbow, has no advan- 
tage here, as we <lo not desire a movable articulation, whilst its form 
and position favour the retention of blood and serous or purulent dis- • 
charge in the cavity of the wound. 

I shall therefore describe and show you the operation by the lunated 
incision as I usually perform it. The tourniquet having been applied 
over the femoral artery, the leg of the affected limb is to bo supported 
by an assistant seated in front of the patient, the knee being vei^- 
slightly bent. If the right knee is to be operated on, standing on the 
inside of the limb I commence my incision over the posterior margin 
of the outer condyle of the femur, and carry it down to the upper 
margin of the head of the tibia ; then swL.»p across the front of the 
joint at that level, curving my inefiion ujiwards, over the inner condyle 
of the femur to a point opposite that where I commenced. If the case 
be one of articular carieff or ulceration of the partilages, I carry -my 
incision so deep as at once to divide the ligamentum patellse and^ 
anterior part of the joint, and then divide the lateral ligaments ; the 
semilunar flap, including the patella, is drawn upwards, and the condyles 
of the femur and tibia separated by bonding the knee, so aS to expose 
and facilitate the division of the crucial ligaments. The section of these 
ligaments should be made by cutting them upon the crest of the tibi^y 
to which they arc attached inferiorly, as, by doing so, we avoid ' 

injury to the popliteal vessels, which might be injured if we 
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kpife carelessly at this stage of the operation, especially when the 
surrounding textures are much altered and disorganised. When the 
cnicialand lateral ligaments are fairly divided, by elevating the femur, 
ita condyles can be projected suiGciently to enable the operator to saw 
off ^ much of the bone as is required. The assistant who supports the 
leg is desired to project the head of the tibia a little by carrying the 
foot backwards. The condyloid surface of the tibia is then cleared 
above the articulation with the fibula. The narrow saw is applied so as 
to remove a thin slice of the articular surface by sawing from behind 
forwards. The sharp projecting portions of the section of the femoral 
condyles are then sawn off or removed with the bone<pliera The 
surgeon now applies the auctions of the tibia and femur to each other, 
to see whether their surfaces fit accurately, and examines them to see 
that all diseased texture is removed. If the patella be diseased it must 
bo dissected off, but if not diseased it should be left 

In cases of synovial disease the procedure is somewhat different. 
The semilunar incision should only divide the skin, fat, and fascia, and 
be reflected as a flap from the synovial swelling. The whole of the 
projecting diseased mass, including the patella, is then dissected off 
from above downwards, and from the sides. Thus the greatest portion 
of the diseased synovial structure is at once got rid of, and the joint 
fairly exposed j the lateral and crucial ligaments are then divided, and 
the other steps of the operation completed as already described. All 
portions of diseased synovial structure that can be safely dissected off 
should be removed, and the rest of the surface painted over with the 
chloride of zinc solution. This method may be ^opted as the general 
method, or when there is much suppuration in the joint, so as to leave 
only healthy texture. In excision of the knee, after all the bleeding 
points had been secured, it used to be the practice to close tlie wound 
and put up the limb in the splint. But there is often troublesome 
oozing from the bone and from small vessels which do not bleed at the 
time of the operation, and hence I prefer merely to insert some points 
of suture without tying them, and to place the limb upon a temporary 
jsplint. If reactionary bleeding occur, the wound should be re-opened, 
(and permanent adjustment of the limb delayed until twelve, or even 
t^nty-four hours after the operation. When the bleeding from the 
section of the bone is very troublesome, I have sometimes found it 
necessary to interpose a flat pad of lint soaked in a solution of per- 
chloride of iron or turpentine between the femur and tibia, to arrest 
the haemorrhage. This has usually been quite effectual, the cases 
going on favourably aftor>vards. 

The permanent adjustment and after-treatment of the limb require 
great care, with a view to which the selection of proper apparatus is 
important. In my earlier cases I used to employ the form of splint, 
advised by the late Mr. Price, and the limb was kept fixed, the 
apparatus resting on the bed. Though the results of these cases were 
admirable, the treatment was very troublesome ; and I feel convinced 
for comfort to the patient, and for obtaining a good result with 
gr^test ease, the apparatus should always be swung, so that the 
v^pV^eiiiients of the trunk may not injuriously affect the limb. Thus, 


w 
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the patient can, after a few days/sit up in bed, and bed-sori^ Are pj^' 
vented. Price’s splint is sometimes useful where we want counter-*' 
pressure .on the sole of the foot^ to maintain the tibia in firm 
contact with the femur in cases where the osseous union is slow 
in forming. 

But, as a general method, I prefer the principle of and use, with 
some slight modifications, the simple and eflFective apparatus designed 
by my colleague Dr. Watson. It consists essentially of two parts — 
1. ’A suspension-rod made of iron,^about the size of No. V. of trade 
wire gauge ; 2. A modelled Gooch splint, long enough to extend from 
the tuberosity of the ischium to beyond the heel. 

“ T^e susiiensio%-Totl extends from the gaoin to the extremities of 
the toes, and is bent to the outline of the limb, departing from it only 
in the situation of the excision, where it forms a bow or arch. To the 
upper surface of the rod are attached one or more hooks, by which the 
suspension is effected. 

** The Gooch splint should not bo made too wide, and should cer- 
tainly not surround the thigh and leg to more than two-thirds of their 
circumference. It should be scooped away laterally, at a part corre- 
sponding to the sit(3 of the excision, and should have an aperture cut, 
corresponding to the tendo Achillis and heel. The inferior extremity 
of the splint is thus of a horse-shoe or stirrup shape, and admits of the 
ankle and foot being supported by the lateral horns of the splint, as 
they fold on each side of the malleoli, without the risk of inordinate 
pressure being made upon the tul)erosity of the os calcis. In applica- 
tion, the •limb is first laid and carefully adjusted upon the posterior 
splint, wliich should preliminarily be padded with lint, and covered 
with gutta-percha tissue, or hot paraffine, in the situation which cor- 
responds to the site of operation. The iron rod is then placed in 
front, and folded lint between it and the limb at the groin (where 
the rod terminates above), at the upper part of the tibia, and at the 
bend of the ankle. These two parts of the ap 2 >aratus are then retained 
in contact with the limb by means of an open-wove roller bandage 
apjdied from the toes upwards, the site of the incision alone being left 
uncovered. The whole is then rendered immovable either by mean^ 
of plastcr-of-Paris apidied by the hand, of a consistence like thick 
cream, or of paraffine, which, having been rendered temporarily liquid 
by heat, is applied by a large pacht-brush. When the application has 
solidified, the i)atient may then be removed to bed, and the limb sus- 
pended from the running pulley of a Salter’s swinging cradle, or frota 
the roof-bar of the common iron-wire cradle employed to support the 
weight of the bed-clothed: The foot and limb should not be much 
raised above the level of the mattress upon which the patient lies, as 
this is apt to lead to an awkward position of the limb when the patient * 
first begins to move about.” 

In my own practice I generally use a wire splint with a narrow 
movable centre-piece corresponding to the knee, which can be len^h?. 
ened or shortened so as to fit any patient, instead of the long Goo^h’al' 
splint ; and .1 omit the use of the plaster-of Paris, or at least only 
it at certain parts, to give firmness and solidity to these poinf»' ^ii^ 
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the* is to be aliiiigL I substitute broad strips of 

luiliesive plaster iu interrupted circles,, to fix the apparatus to the foot, 
left and thigh, and then apply an ordinary roller round the foot and 
leg to a little above middle of the calf, and apply another roller from 
about four inches above the knee up to near the hip. The pelvic part 
of the splint is fixed with broad strips of plaster. If there be any 
tendency to projection or elevation of the condyloid end of the femur, 
a fiat pad should be placed in front, and a separate circle of plaster or 
broad bandage applied over it and fixed behind the splint My objec- 
tion to the plaster-of-Paris bandage is that we cannot readily ascertain 
when deep-seated abscesses may be forming. In tliree cases in which 
I used it everything look|(i well at and near the wound ; the patients 
complained of no pain, and it was only after dischargci showed itself 
at the upper part of the apparatus, that abscess, burrowing under the 
muscles of the thigh, was detected. The modification I recommend 
allows of the bandage being cut or removed without disturbing the 
limb, as the broad circles of adhesive plaster retain the apparatus fixed 
until a clean bandage is applied. Besides, as swelling subsides, the 
" gypsum bandage is liable to become loose and permit of motion be- 
tween the ends of the bones. I would also advise a water instead of 
an air pillow as being more comfortable ; but that is a matter of minor 
importance. 

Excision of the Ankle-Joint. — Tins operation, which corresponds 
to excision of the wrist in the upper extremity, is, however, much less 
complicated and much more easily and rapidly performed. The bones 
which enter into the formation of the joint are only the lower extremi- 
ties of the tibia and fibula, and upper head of the astragalus, which 
last is so defined that its resection can be accomplished witliout inter- 
fering cither with the astragalo-scaphoicl or calcaneo-astragaloid arti- 
culations ; whilst, as regards the tendons and bloodvessels, they are 
BO arranged, and so loosely connected witli the liones and joint in 
front and behind, as to bo readily separated and drawn aside, to permit 
bf resection being effected. My own experience of the operation is 
-'(almost limited to cases of compound dislocations, in which I consider 
^performance is sometimes preferable to merely reducing the disloca- 
tion ; and the ease with which the resection can in these instances bo 
performed proves that in certain cases of disease it might be as easily 
effected with great advantage. But, unfortunately, the suitable cases 
a^e of rare occurrence, as the extent of the disease, and the implication 
of the surrounding textures, are very generally such as to necessitate 
amputation. 

- The best method of performing excision of the ankle is by means 
* of two lateral incisions ; one along the inner and posterior margin of 
. &e tibia, commencing about two or two and a half inches above the 
' '-intenial malleolus, and passing below the malleolus, curving round it 
forwards towards the inner margin of the tendon of the tibialis 
Cv^^nticus. The other incision is of the same extent and form, along the 
' ' margin of the fibula, and should curve to the peroneus tertius 
on. the outside of the foot. The operator first carefully dissects 
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or separates the tendons ot the peronei muscles from the he 

can pass his finger well behind that bone. He then proceeds td 
rate the tibialis posticus and common flexor from the tibia along &er 
line of the internal incision, and carefully clears the posterior aspect ot. 
the tibia and fibula above the joint, so that he can pass a narroinhi 
metallic spatula from one incision to the other, between bones and the 
soft parts placed posteriorly. The next step in the operation is to 
dissect forward the skin flaps marked out by the incisions, and separate 
the tendons, vessels, and other soft parts in front from the joint. In 
doing this, the edge of the knife should be constantly directed towards, 
bones and joints to secure the safety of the extensor tendons and anterior 
tibial artery, and also to disturb the conn^tion of parts as little as 
possible. When this has been accomplished, a doubled fold of broad 
bandage is passed behind the soft parts, to enable the assistant to draw 
them forwards. The foot should now be forcibly inverted, to put the 
external lateral ligament on the stretch and render the external malleo- 
lus prominent : by cutting directly upon the point of the malleolus, 
from without inwards, the narrow attachment of the external lateral 
ligament is at once divided. Then, the margins of the inner incision 
being separated, the surgeon divides the narrow attachment of the 
internal lateral ligament on the point of the internal malleolus. The 
joint being thus opened, the foot is replaced, and held firmly at right 
angles to the bones of the leg. The soft parts are then held forcibly 
apart from the bones ; the long narrow Langenbeck saw is passed 
between the posterior surface of the bones of the leg and the soft parts, 
which are protected by the metallic spatula ; and the tibia and fibula 
sawn through from behind forwards, about an inch above the malleoli. 
As the malleolar fragments have already been separated from their 
ligamentous attachments, a few touches witli the point of the knife 
suffice to separate any remaining attachments, and the resected frag- 
ments are removed, either by the internal or external incision. As the 
soft parts are held apart, and the foot fixed, the upper portion of the 
astragalus comes into view, and the projecting articular portion is sawn 
off. Should there be any difliculty in doing this, the foot should be 
twisted, so as to project the astragalus laterally, to allow the section, 
to be made with the narrow saw. All portions of diseased or injured 
synovial structure should be removed, all bleeding vessels twisted or 
otherwise secured, and points of suture introduced, and either closed at 
the time or left to be secured when all oozing has ceased. 

When there is much diseased synovial tissue, which cannot be dis- 
sected off, the surgeon should paint it over with a solution of chloride 
of zinc (1 part to 30). The limb is then placed on a light wire-splint^ 
well padded and covered with gutta-percha tissue, secured and slang 
in the same manner as for compound fracture of the ankle, represented 
in plate YIL, fig. 13, only, instead of bandages, broad strips of adhesive 
or soap plaster may be advantageously used to secure the limb to the , 
splint, and the use of ice-bags must depend on the circumstances off;, 
each case. ^ ^ 

In performing tlio operation in the diseased state it will be foui{<|f y 
much more simple than the description here givei^ as, owing to ^ 
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the ligamente are softened or destroyed, and 
i IS very readily Mcomplished. I had recently an oppor- 
„ , ann^ tius exciaon on a chUd, with good recovery ; but 
, - a year the tibia and fibula had atrophied at the point of sertion. 
^ fibrous union o^y had taken place. So that I think amputation 
iBt the ankle would have given a better result. 
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Amputation^ : Ends sought to be attained by it : Beat Modes of fulfilling tlicsc — 
Anatomy of Stumps —Growth of Bone after AiKputation — Advantages and Dis< 
advantages of various Forma of Flaps, as advocated by Liston, Syme, and others. 

Thebe are few operations which the surgeon is more frequently called 
on to perform than Amputation, and none which require more con- 
sideration as to the best methods of operating, more care in the per- 
formance, and more attention in the after-treatment. Whilst, on the 
one hand, the term “ Opprobrium of Surgery,^' is singularly unsuitable 
as applied to an operation, which, by removing a disorganised or worse 
than useless part, so often snatches the patient from the very jaws of 
death, and restores him to health and comparative enjoyment ; on the 
other hand, as it is an operation which necessarily entails mutilation, 
the surgeon is bound to use his utmost endeavours not only to obviate, 
the causes of danger to life but also to avoid those conditions which 
are likely to interfere with the future comfort of the patient. Ho must 
not only remove the limb with safety to the patient, but he must also 
avoid the production of a painful or iriitable stump. 

The formation of a good useful stump, effected with the least risk 
to life, being the object in view, the question to be decided is. What 
methods of operating enable us most surely and readily to attain it t 
Having had a very considerable experience in performing amputations, 
and having, from an early period of my professional life, paid great 
attention to the subject, I trust the following remarks, founded on the 
results of my personal investigations and expeiience with regard to tho' 
different modes of operating, may be of some practical service. 

In deciding on the advantages or disadvantages of the 'different 
plans of operating, wo must iir^ determine what are the requisites of 
a good stump.” I believe tlieso may be succinctly stated thus ; that 
the bone be well covered with soft parts ; that it shall not bo adherent 
to, nor bear directly upon, the cicatrix ; that the nerves be so cut as 
not to become involved in the cicatrix or attached to the end of the 
bone ; and that they be so deeply covered as to obviate the bad effects 
produced on their cut extremities by pressure or atmospheric changes 
A stump possessing these requisites will be able to bear a considerable 
amount of direct pressure, without becoming painful, irritable, or liable 
to ulceration. 

Having fixed a standard, I now proceed to consider how far. 
various methods of amputation reach or fall short of it, and what isdj^ 

' best mode of attaiIRng it In considering the genei^ jkrinclples X 
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shall take the amputation kA the lower extremity, and’specially that of 
the lower part of the thigh, as typical of the operation. 

^W|ien I first entered the profession the methods of amputation 
then in general use were the flap operation by transfixion, and the old 
circular operation, as modified by Alanson. In Edinburgh the former 
method, characterised by great rapidity in its performance, and strongly 
advocal^ by Messrs. Liston and Spie, had so completely gained the 
ascendency that I never saw the circular operation performed until I 
visited the hospitals of Loudon and Paris. There I found most of the 
leading surgeons keen advocates for its employment, and denouncing 
the flap operation as being much more dangerous to life, and as leading 
ultimately to bad stumps. My own observations, tinctured perhaps by 
some prejudices of education, led me to the conclusion that the flap » 
method was decidedly the better ; although a careful examination of 
results showed me that it did not possess all the advantages claimed 
for it. The chief objections 1 had heard urged against the flap operar 
tion by the advocates of the circular method, were first, that the 
redundancy of muscular tissue retained acted as a source of danger ; 
secondly, that this tissue was useless as a coveting, because it became 
atrophied, and in course of time disappeared altogether \ and thirdly, 
that the manner in which the nerves were cut favoured the develop- 
ment of neuromata. With regard to the first of these objections, 
subsequent experience has shown me that it possesses much force. In 
order to determine how far the two latter assertions were correct I 
made a series of dissections, which included stumps formed by both 
methods of amputation. These dissections are now in the University 
Museum. As the result of these investigations, I may state, without 
entering into details, that, whilst the muscular substance retained in 
flap operations was observed to be diminished in bulk, the decrease in 
many cases bad not occurred at all to the extent which a prwn icason 
ing might lead us to expect. Thus, in a flap amputation of the leg, 
which I dissected twelve years after the operation, the portion of the 
g|!Mtrocnemius covering the cud of the bone had scarcely undergone 
any change ; ^ and in a dissection of a hip-joint stump, three years after 
'‘'fhe operation, the coarse muscular fasciculi of the gluteus were distinct 
ana of natural appearance up to the very cicatrix ; and in almost every 
case the muscular tissue, even when greatly altered in character, could 
still bo traced as a thick fibrous layer under the integument. As regards 
the presence of neuromata, or enlargements on the extremities of the 
divided nerves, I found that these were equally present in all forms of 
stumps, and even when the nerves wore deeply covered ; that, in fact, 
a greater or less enlargement of the end of a nerve was a necessary 
eqnsequence of its division.^ From a careful examination, with low 
Minifying powers, of such neuromata in dissected stumps, and of those 
I h^ removed from stumps in the living, I found that they con- 
llAed of consolidated lymph, deposited amongst the fibrillae of the 
j and, as explanatory of their origin, I think it probable^ as I 
‘ ed in a notice of this subject before the Anatomical Society of 
nburgh, that when a nerve is divided the neurilemma retracts to a 
^ nste xvnti flg. 4. * Plate XVUI., figs. 1, 2, and 3. 
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greater extent than the set at 

liberty, spread out and sepmte from^ch other \ that jgik^ h than 
effiised in the spaces between them, and that the nerve filamentt 1iMBe&(|e^ 
attached to this lymph, and, as further effusion takes place, ^ stlat^^ 
out upon it. \^en such swellings are subjected to irritation fieom 
pressure, or, being near the surface and scantily covered, are liable to 
atmospheric influence, or when they happen to have become involve^ iir 
the cicatrix, they increase in size, and give origin to excessively peilljibl 
symptoms ; but, whether the stump has been a painful one or 
neuromata are invariably present on all the nerves of any size. 

1 may here also describe the appearances obf»erved in the bones 
forming the skeleton of the stumpa At the point where they were 
sawn across, the surface had become rounded off, and the medullary canal 
was closed in by the effusion of new bone. They were also, in most 
cases, atrophied so as to appear more than naturally pointed ; but in 
some instances they were enlarged, either generally or partially, by the 
deposition of osseous matter. In stumps of the forearm and leg the 
ends of the two bones were usually approximated and connected by 
a strong ligamentous substance, and in some cases they had even 
coalesced so as to form an osseous arch. In almost every instance 
the end of the bone corresponded to the cicatrix, and was often firmly 
united te it. 

There is an interesting point in connection with this part of the 
subject to which I would further allude — namely, the growth of the 
bone after amputation in young persons, this growth giving rise to pro- 
jection of the cicatrix and conical stump. Mr. Hargrave of Dublin 
long ago drew attention to this circumstance in his work on operative 
surgery ; and my own observation leads me to believe that the bone 
may continue to grow in the young, and thereby tend to produce the 
results which have been mentioned, although, doubtless, this condition 
of stump may also be caused by other circumstances which come into 
play as the patient grows up. My own dissections do not fumtii. 
sufficient data on this point, but I have one preparation of so marksa^ 
a kind that I cannot but refer to it The case was one of amputation 
of the upper arm, performed by Mr. Liston ; and in it nortonly does ^ 
the bone project in an extreme degree, but it terminates in a hook-ljke 
process (plate XVIIL, flg. 3). This could scarcely result merely from the 
retraction of the other tissues. ^ The piu,ctical deduction to which this^, 
leads us is, that in performing* amputation on the young we should leav^ ' 
rather a redundancy of soft parts, so as to obviate the effects of the 
osseous development. ' 

These dissections, then, satisfied me, in the first place, that the 
muscular tissue preserved in stumps lonned by the flap operation was 
useful in providing a thick layer or protecting pad, which did not dis- 
appear even after the lapse of many years ; an^ in the second 
that a certain degree of enlargement of the ends of the nerves in a stdM 
was the inevitable consequence of their division, in whatever manh jft 
the op(wation was performed ; the point to be attended to in w' 

this Mng to cut them so high that they could not become inv^tealk 
the cicatrix, -^or strstehed over adherent to the end of tha^b^i and 
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iMtopherie changes or pr^um 

vas still further induced to give the preference to the flap opera* 
^ the condition in which I found those stumps that had been 
^mned by the circular method. Nearly all of them tha( I examined 
ifrere extremely conicaly and had the bone adherent to the cicatrix, 
^ijlAdeh latter .was not unfrequently ulcerated ; in the living subject, too, 
flLey were almost always excessively tender. At the same time, many 
^ the stumps formed by the flap operation were very defective, and 
this was especially the case when the amputation had been performed 
according to the method of Yermale, by lateral flaps in the lower third 
of the thigh. In such a stump the bone projected towards, and 
generally adhered to, the cicatrix at the anterior point of transfixion, 
whilst the soft parts forming the flaps hung back from it. In many 
cases both of lateral and antero-posterior flap operation I found the 
soft parts so retracted as closely to resemble stumps formed by the 
circular method, and in several the bone projected the cicatrix, whilst 
in others the flaps seemed to have turned in upon themselves, leaving 
a deep cleft corresponding to the cicatrix, which was closely attached 
to the bone. Still, as a general nde, the stumps resulting from the 
flap operation were decidedly better than those from the circular, and 
their defects apparently did not depend on causes inherent in the mode 
of operating ; and, on the whole, this method appeared to combine greater 
rapidity and facility of execution, with the formation of a more thickly- 
covered stump. 

The plan which I adopted in my earlier operations was that by 
anterior and posterior flaps, as recommended by Mr. Liston. The flaps 
wore made by transfixion, the one in front being rather short, whilst 
the one behind was considerably longer, in order to allow for the greater 
retraction of the posterior muscles. The flaps were then pulled well 
back, and the bone cleared by circular sweeps of the knife before apply- 
j|wg the saw. Thus, when the operation was concluded, the result was 
^o rounded flaps of equal length, with the bone cut through a little 
JKgher up than their basea Nothing can look finer than this at the 
|mai The smoothly-cut flaps come neatly together, and cover the 
thickly, so as to form a well-rounded stump. Practical expe- 
hbwever, soon showed me that in order to obtain a permanently 
Vi^-covered stump, it would not do to trust to flaps formed in this 
fiaSimer, os they had a tendency to retrket gradually to the point of 
^t^tasfixion ; and if, in order to remedy this defect, they wore cut very 


they contracted and turned in upon themselves, and loft a deep 
in the line of the cicatrix, so that the cushion of soft parts did 


not correspond to or cover the end of the bone. Seeing, then, that 
merely adding to the length of the flaps did not produce the result 
wlpch was desired, I was led to make an alteration in the method of 
operating itself. I transfixed the limb fully two inches lower down 
than where I intended sawing through the bone, and haying cut and 
« retract the flaps, 1 applied the point of the knife round the bone so 
to (decw it upwards to the extent of two inches already mcifled. 
limb was now laii^ in okder to project the bone stray &om the 



654 


OPERATIVE AND REGIONAL SURGERY: 


soft parts, and the saw was then applied as high as possible. By this 
means the bone remained deeply covered even after permanent contrac- 
tion of the stump had taken place, because, although flaps may retract 
up to the line of their bases, they cannot do so beyond it, and by such 
a mode of amputating as has been described the bone was cut through 
a long way above the base of the flaps. 

I still further modified my plan of operating by making the anterior 
flap the longer of the two, instead of the posterior, as recommended by 
Mr., Liston. That great suigeon, when speaking of antero-posterior 
flaps in the thigh, urges, as one of their advantages, that ** the more the 
stump is raised the better is the end of the bone covered — the anterior 
flap folds over it” Examination, however, has shown mo that, in 
stumps formed according to Mr. Liston’s method, the bone is never fully 
covered by the anterior flap ; and indeed it will be obvious to any one, 
that the mode of balancing the flaps by cutting thb posterior longer, so 
as to allow for its greater retraction, must necessarily make the -line of 
cicatrix pass through the centre of the end of the stump, and so cor- 
respond to the extremity of the bone. By cutting the anterior flap, 
however, rather longer than the posterior, two unequal flaps will result \ 
the anterior will then " fold over the end of the bone,” and the cicatri:f 
will be posterior to the centre of the stump. Another advantage which 
arises from this plan of operating is, the gi eater simplicity of the dress- 
ing and after-treatment, owing to the diminution in the bulk and 
weight of the posterior flap. 1 continued to practise the double-flap 
operation thus modified, and to teach it in my surgical lectures up to a 
very recent period ; and from the results I obtained 1 was satisfied 
that it did not leave much to be desired as regarded the form of 
stump j and in some parts of the limbs, and under certain circumstances, 
it is that which I still recommend and adopt. It, however, requires 
great care in its performance, and in some cases is attended with much 
difficulty. As examples of such cases, I may especially refer to two of 
not uncommon occurrence — namely, primary amputations, and amputa- 
tions through condensed textures, as in the vicinity of necrosed bones. 
In the former, when amputation is performed on a healthy man. It ie / 
almost impossible to avoid a redundancy of muscular tissue, and 
not only prevents the integuments coming readily together but 
causes the section of the bone high up to be a matter of great (|ifficuhl^ 
In the latter the densely consolidated, ah ost cartilaginous, tissues 
posing the flaps, cannot be rdkractcd so as to allow the bone td 
cleared and sawn through sufficiently far above the point of trattsfisjcAi^^'^ 
and therefore, in such cases, this plan of operating cannot be propa^ 
executed. To get rid of the redundant muscle in primary amputafiotis, 
and more especially in amputations below the knee, I used to slice off 
a portion of the muscle after the flap was foimed ; and this, although 
a somewhat awkward-looking procedure, made a better stump. 

In 1846, Mr. Syme, whose writings and practice had done so much 
to introduce and promote flap amputation in this country, took occa- 
sion to state, in a paper on amputation of the thigh {Edinbwgh MorUhlg ^ 
Journal of Mfidicdl l^nce, 1846), that his experience had 1^ him 
modify his opinion^fs to the advantages of flap amputation, and td;*; 
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^recommend as pireferable, in theJower third of the thigh, a modifica- 
tion of the circular method. ; This consisted in making two semilunar 
< Incisions through the integuments, which are dissected and retracted 
sq^^rds for at least two inches, then cutting the muscles on a level 
with the retracted skin obliquely up towards the bone, the muscles on 
the postenor aspect being divided somewhat lower down than those 
on the anterior. All the soft textures are then forcibly retracted, and 
the bone' cleared and sawn high up. This plan of operation, when it 
is' well performed, and when care is taken to leave a sufficiency of soft 
paits, gives excellent results, and is especially applicable to primary 
amputations. I have repeatedly operated by this method in such 
cases> and also in others ; and although at first prejudiced against it, I 
have no hesitation in saying that in primary cases, at least, it is supe- 
rior to the ordinary double-flap operation by transfixion, both as in- 
volving less risk to life and as forming a better stump. In several 
cases, also, I have practised the ordinary circular amputation with the 
same successful results.’ But whilst I was thus led to recognise the 
advantages of the circular, or modified circular, method in primary and 
certain other amputations, yet in ordinary cases of disease of the knee, 
where the muscular tissue was not redundant, I continued to practise 
the modified double-flap operation formerly described, because, where 
the* circular method was employed, the muscles, owing to the way in 
which they were divided, retracted, and did not heal over the end of 
the bone. The only covering for the stump, therefore, was the skin 
and subcutaneous fatty layer, which latter, in cases of chronic disease, 
is apt to be very scanty. Mr. Syme, indeed, supposes that there is a 
mistake in regard to preserving muscular tissue, and thinks that skin 
is the proper covering for a stump. In the paper already referred to, 
he says — “ The perfect condition of stump resulting from amputation 
at the ankle, where there is nothing but integument to protect the 
bone, led me to conclude that if the circular operation could bo per- 
formed with the certainty of producing such a covering, it might be 
employed with advantage in the lower third of the thigh, which being 
I thinnest part of the limb, more readily admits of forming a stump 
aj^ed merely of skin.” There is, however, a fallacy in this, arising 
, ..M the idea that in the ankle-amputation there is nothing but integu- 
. ttiStitta protect the bone. The protective covering in that amputation 
peculiar, consisting, as it doei^ not merely of skin and 
subcutaneous fat, but of a peculiar elastic cushion of fat and 
tissue, specially arranged and adapted by nature for bearing 
pressure. If, indeed, we could, as Mr. Syme observes, obtain 
a covering in other situations, it would undoubtedly be superior 
to all others, but unfortunately in no other amputation can we obtain 
it \ and as the dissections of old stumps have shown me that the mus- 
cular tissue retained does form a protective covering more or less thick, 

I still tj^ink that if we can preserve it in moderate amount, and in such 
position as fairly to cover the end of the bone, we shall then have a 
better stump than when we trust entirely to skin. 
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Amputation cmdxnued, — ^Mr. Tealo'a Method, by a Long An tenor and Shoit Pobtenoi 

Flap : its Advantages and Disadvantages — The Authoi’s Method, by Long 

Antenor Flap — Mr. Cai don's Method. 

In 1858 the late Mr. Tealo of Leeds published an account of his 
method of amputation by a long and a short rectangular flap. The 
mode of performing the operation, and the objects proposed to be 
attained, may be given in Mr. Teale’s own words. “ To procure a 
more useful stump, and in the hope of somewhat diminishing the mor- 
tality of the operation, it is proposed to amputate by a long and a short 
rectangular flap ; the long flap, folding over the end of the bone, being 
formed of parts generally devoid of large bloodvessels and nerves, 
whilst these important structures arc contained in the short flap. 

** The size of the long flap is determined by the circumference of the 
limb at the place of amputation, its length and its breadth being each 
equal to half the circumference. The long flap is therefore a perfect 
square, and is long enough to fall easily over the end of the bone. In 
selecting the structures for its formation, such parts must be taken as 
do not contain the larger bloodvessels and nerves. A flap so formed 
will bo for the most part anterior in position, as far as regards the 
general aspect of the body, but superior when the patient is in the 
recumbent position, as during the after-treatment. The short flap, 
containing the chief vessels and nerves, is in length one-fourth of the 
other. *[^0 flaps being formed, the bone sawn, and the arteriob tied^ 
the long flap is folded over the end of the bone ; each of its free an ^09 
is then fixed by suture to the corresponding free angle of the diott . 
flap. One or two more sutures complete the transverse line of unlbUs 
of the flaps. At each side the short flap is united to the corresponding 
portion of the long one by a point of suture, and one suture udOire 
unites the reflected portion of the long flap to its unreflected portion. 
Thus the transverse line of union is bounded at each end by a short 
lateral line at right angles to it” 

Before investigating the merits ot this method, we may observe that 
amputation by a long anterior and a short posterior flap is not a new 
operation. In 1765 Mr. O’Halloran of Limerick recommended, and 
carefully described, such a method for amputation of the thigh. His 
directions are as follows : — With a straight knife commence your flap 
incision at about three inches more anteriorly (lower down 9) than where 
the bone is to be sawn through, supposing an adult, and so in 
tion to the of the patient and the size of the limb. Let the incttnl^* 
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be continued in an oblique direction* till you reach the bone, then, with 
the same, or a common amputation kn^e, make your circular sweep, 
commencing from the side of your flap, directly to the bone ” Mr. 
P*Halloran, however, had p^uliar views as to dressing his stumps. 
jHe inserted a piece of lint between the bone and the flap, dressing the 
'^'surfaces separately for ten or twelve days before approximating them. 
In 1848 this method of amputation was revived in France by M. 
Sedillot, and also by M. Baudens ; the former surgeon, even in his 
mode of dressing, closely following O’Halloran, by directing a piece of 
lint or other digestive to be interposed between the bone and the flap 
for some days. On consideration it will be seen that the anterior flap, re- 
commended by Mr. O'Halloran, is far too short For, taking the thigh 
asmearly a circle, and twelve inches as an average circumference, the flap 
would be less by one inch than the diameter of the limb, or the surface 
which it has to cover. Tliis, along with the peculiar mode of dressing 
the stump, was probably the cause of the operation falling into disuse. 

Mr. Teale’s method of amputation possesses the great advantage of 
having the end of the bone completely covered by the sound tissue of 
the anterior flap whilst the cicatrix is placed high up on the posterior 
aspect of the stump. It, however, has certain disadvantages. The 
excessive length and square form of the anterior flap are, in them- 
selves^ serious drawbacks to the operation. Moreover, as the angles 
of the anterior flap require to bo brought into exact apposition with 
those of the posterior, the anterior flap must be doubled on itself. 
When retained in this position by stitches, its vitality is placed in some 
risk, and if union by first intention do not occur, the reflected portion 
of the flap is apt to fall away from the unreflected portion, thereby 
causing trouble in the after-dressing of the stump. 

In 1858 I began to practise a mode of amputation which has 
yielded excellent results, and which in certain situations, as for example 
in the lower part of the thigh, I now employ in preference to any other 
ope*ration that I have hitherto tried. The method which I adopt is 
that of a long anterior flap, but this is formed on a principle essentially 
.^i^rent from that which regulates the construction of the flap in the 
teratiions of O’Halloran, Sedillot, and Baudens, and is a material 
cation and simplification of Mr. Teale’s method. In carrying out 
Erections of Mr. Teale, it is absolutely necessary, as was previously 
’iP^^ed, that the angles of the anterior flap be brought into exact 
:^^^^HD8ition with those of the posterior. The anterior flap must there- 
in be doubled on itself, and in order to admit of this, its length must 
(li^.equal to one-half of the circumference of the limb, so that in a thigh 
twelve inches in circumference, if we do not obtain an anterior flap at 
least six inches long, the operation cannot be accomplished. In the 
method of amputation which I employ, the anterior flap is not formed 
with the design of being doubled on itself, but is simply made of such 
ft size and shape as will allow it to fold loosely over and cover the pos- 
'^^erior segment of the stump. For this it is necessary that the flap, 
"throughout its extent, be in breadth fully equal to one-half the circum- 
%pl^ce of the limb, and that it be gently rounded at the extremity, so 
adjust readily to the curve of the cut margin of the posterior half 
,the stump, whilst it must be sufficiently long not merely to cover, 
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but to hang loosely over, the politeri<^ eat surface, so that the cicatrix 
may be placed ultimately the posterior aspect of the thigh, and^ 
without the flap being tensely stretched over the end of the bone. In 
my own operations I judge of the proportion by the eye, but a flap of 
four inches would be found suflicient in a limb twelve inches in circum- 
ference. The soft parts on the posterior aspect of the limb are divided 
obliquely towards the bone, the incision beginning three inches lower 
than the level of the base of the anterior flap. Due attention must be 
paid to the mode of preparing the bone for section. The thigh should 
bo somcwliat elevated towards the pelvis, the soft parts slightly re- 
tracted, and the bone cleared two inches higher up than the base of 
the flap. By elevating the thigh, the bone is projected to the utmost, 
and if sawn close to the soft parts, it will be found, on the limb being 
lowered, to bo deeply buried, and the anterior flap hangs loosely over it 
In regard to the textures composing the flap.-— 1 generally operate 
as low down as possible, the lower margin of the anterior flap being 
on a level with or below the patella, so that the lower part of the flap 
is chiefly composed of skin \ but then I cut obliquely upwards through 
the anterior muscles to the bone, immediately above the condyles, so 
as to have a thicker cushion of texture directly corresponding to the 
sawn end of the bone. Lastly, the great vessels must be left in the 
posterior part of the stump, and not included in the long flap. Keep- 
ing these points in view, the operation may be briefly described thus ; — 
Supposing that the right thigh is to be amputated, the surgeon, placed 
on the inner side of the limb (so as to be able to grasp the distal por- 
tion of bone when sawing), inserts his knife deeply, pretty far back on 
the outside of the thigh and about three inches above the patella. He 
then cdiries the knife downwards through the skin and fascia to below 
the lower edge of the patella, and after cutting, with a gentle curve, 
across the front of the limb, he carries the incision up the inside of the 
thigh, to a point opposite the place where he commenced it. Whilst 
he is making the incision his assistant retracts the skin and fascia, 
and when, by a few touches with the knife, the muscular tissue of the 
thigh attached to the upper margin of the patella is exposed, the surgec^^ 
cuts obliquely through it to the bone ; then applying the edge of 
knife to the soft parts on the posterior aspect of the limb, at leM 
three inches lower than the level of the base of his anterior flapiJv. 
cuts them with a sweep objjquely to tne bone. Of late years I mm, 
this posterior short flap more convex than I formerly did, and 
back the skin from4^he muscles for about an inch before dividing 
latter, so as to prevent undue retraction of the flap. The 
next retracts the soft parts, whilst the surgeon clears the bone by a 
circular movement with the point of his knifa The femur then being 
elevated so as to project it fully, is sawn through close to the soft parts, 
immediately above its condyles, or through the upper part of its con- 
dyloid portion. The femoral artery is very easily seen, towards the 
inner side of the posterior section of the stump, and when it and x)ther ^ 
bleeding vessels are secured, the flap is allowed to fold over the fac^ 
of the stump, and is then adjusted and retained by suturea (SeiH 
plate XIX.) .^ ^ 

This plan of amputation possesses all the advantages of Mr. Teide's^ 
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method, without requiring taouhlesome adjustment of the angles of 
^ the square flaps, or the doubling back of the anterior flap upon itself. 
:JSfor does the anterior flap require to be of the excessive length which 
^ necessary in that surgeon’s operation. The after-dressing is also 
Simplified, for if union by first intention does not occur, the flap, by its 
6ira weight, naturally tends to keep in position. Another important 
distinction consists in the bone being sawn through higher up than the 
base of the flap. A flap, however long, does not afford that deep, per- 
manent covering, which results when the bone is buried amongst the 
textures, beyond the base of the flap, after being cleared by Alanson’s 
method, whilst the exposed cut surface is also less. 

In 1863 Mr. Carden of Worcester published an account of his 
method of amputation by single anterior flap, composed entirely of skin. 
The form and position of the flap are very similar to those of my method, 
but the base of the flap is not quite so high up, as Mr. Carden saws 
through the condyles of the femur, and, as 1 have said, the flap is com- 
posed entirely of' skin. I have performed several operations by this 
method, and seen many stumps formed by it, but these have all been 
decidedly inferior to those formed cither by Teale’s operation or my 
own, being wanting in thickness of soft parts over the end of the 
bone. In some cases I know the bone has caused ulceration of the 


part of the flap corresponding to it, and subsequent adhesion to the 
bone. In some cases, also, I believe, great trouble has been caused by 
continued oozing, and even smart haemorrhage, from the cut surface of 
the condyles ; whilst, from what I have seen, I do not think the results 
show this method to be less dangerous to life than the other, in which 
the bone is sawn through immediately above the condyles, and a moder- 
ate amount of muscle preserved to form a protective cushion for it. 

In a paper on amputation by Professor Lister, in Holmes’ System of 
Surgery, 1 observe that in speaking of my j)lan of amputation, whilst 
he admits some of its advant<a,ges, he seems to tliink that it still involves 
the necessity of amputating higher in the thigh in order to procure a 
sufficiently long anterior flap. Now, what I consider to be one of the 
^reat advantages of the operation is, that it enables us to amputate 
iQwer in the thigh than we can do if we employ the double-flap method ; 
jfpf, as that part of the flap which is to be behind the bone does not 
require to contain muscular tissue, wo are enabled to cut the flap as 
'low down as below the margin of the patella. 


\ Although convinced of the advantages of the single-flap operation 
the lower third of the thigh, I would not sacrifice any extent of the 
Emb merely to obtain a long anterior flap : and, as Professor Lister 
had seen several of my cases, he might have noticed that the stumps 
were all much longer than when made by the ordinary flap method. 
The method which Mr. Lister proposes of an anterior flap somewhat 
longer than usual ; and a shorter posterior flap, is in fact my modifica- ' 
tion of Liston’s double-flap operation, which I had long taught and 
pm^tised, and which, in a previous part of these Lectures, I have fully 
r/^cribed. This modification I still prefer in certain cases, but, after 
^lUiderable experience..of both plans, I have abandoned it, as a general • 
iu favour of t^ , method by ajong anterior flap. 
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In other amputations, as in those of the arm and forearm, whilst 
tJfta amg\e ftap is advisable it has fewer advantages. From the form of 
the limb, and its position when the patient is lying in bed, the flap 
docs not adapt itself, by its own form and weight, to the cut surface^ 
but, being placed more or less laterally, requires to be retained in posi- 
tion. In these situations a modification of it answers suflSciently well. 
In the upper arm a stump formed by a single flap from the outer and 
anterior aspect of the limb, the inner aspect being divided circularly a 
little below the level of the base of the flap, possesses the advant^e 
of having the great nerves divided high up, and so removed from the 
end of the bone, which is covered by a good cushion of soft parts. 
The cicatrix is also placed high up on the inner side, beyond all risk of 
pressure. In amputation at the shoulder-joint, the method I prefer, is 
also that by a single ilfip, cut in a particular direction. As a gener^^ 
nile, and for tlio reasons already advanced, I consider thd single flap 
preferable, as forming a better covering of sound textures, and remov- 
ing the cicatrix from pressure ; but in certain amputations, and in 
particular circumstances, a modification of it, or two equal flaps, may 
answer better. Thus, in cases of amputation for malignant growths, I 
would advise the modified circular method, or two equal short flaps 
principally composed of skin, because in such cases we desire to avoid 
having any part of the flap cut from near the tumour, and the muscular 
tissue should be largely removed, being liable to contain proliferous 
cells, even at some distance from the growth, and a long flap of skin, 
from which the subjacent muscles have been dissected, has its vascular 
supply impaired and is very apt to slough. Again, in certain situations, 
as in some amputations of the foot, the position of the cicatrix in 
reference to the direction of the pressure of the boot, inquires to be 
considered ; and, finally, I need hardly remark that in cases of injury 
we cannot select our method of operating, but must modify it accord- 
ing to circumstances. ^ 

Rules for Formation of a Good Stump. 

1. That the hone l»e well covered with soft parts. 

2. That it .*»hall not be adherent to, nor bear directly upon, the cicatrix." 

3. That the nerves be so cut as not to become involved in the cicatrix or 
attoched to the end of the bone. 

4. And that they be so d^ply covered as to obviate the bad effects pro- 
duced on their cut extremities by pressure or atmospheiic changes. 

The method by whicli such a stump can be fonned may, in general terms, be stated 
to be — by two flaps of unpiiual length. The longer flap sliould contain a moderate 
amount of nmscle where it corre.sponds t'' the end of the bone, and should bo cut 
from such a position that it will fall over the end of the bone. Owing to the inequality 
of the flaps, the cicatrix is (lra^\'n away from the bone. As a general rule, the long . 
flap should not contain the larger vessels and nerves, but in the leg, where the thin 
mtl^monts do not form a good covering, the long posterior flap is preferable, and, 

Ibi tno vessels and nerves are cut high up, there is less objection. 

In all cases the neives should be drawn out and cut short, to avoid their being 
included in the cicatrix, or becoming adherent to the bone. 

In certain cases, as in the case of malimant tumours, where it is desirable to 
remove as much muscular substance as possible, a long thin flap is apt to slough, 03^ 
therefore short^ual flaps ot skin are preferable. . , - 
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. Amputation continued— VvQYcwtion of Hjcmorrhago during tlie Oi>cration, and its 
Arrestment afterwards — Immediate and After-treatment of Stumps. 

As reganis the arrestment of haemorrhage in amputation, we have, first, 
to attend to the temporary bleeding during a.n operation ; and, secondly, 
its peimanent arrestment after the operation. 

In the great amputations in private, and also in hospital practice, 
the ordinary tourniquet and Esmarch’s bloodless plan are the safest 
methods for arresting bleeding during the operation. At one time 
the tourniquet was objected to as entailing a larger loss of venous blood 
than nccessaiy ; but this is rather a theoretical than a practical objec- 
tioh, and has been already fully discussed in a former Lecture (XXXIV). 
In an oedematous limb the tourniquet is very apt to get slack as the 
serous fluid escapes, and therefore the circular india-rubber com2ue6sor 
may be used to prevent any loss of blood. It is better in some cases to 
compress the main artery by means of the fingers, if we have a good 
assistant, for this does not interfere with the retraction of the muscles. 
When the tourniquet or other circular compressor is used the muscles 
are prevented from retracting to their full extent at the time, and on 
removing the circular compression they retract very quickly, and we 
find that the bone i)rojects more than we cxjiected. In the case of the 
femoral artery, the compression should always bo on the brim of the 
pelvis, and never on the femoral artery in the thigh, for by the former 
method we get complete command over the vessel. The brachial 
artery should always be compressed very high up, just where the 
• axillary artery ends, no matter at what part of the arm wo are going 
to amputate, because the brachial artery in the middle of the arm is 
very movable ; and if it slips from under the assistant’s fingers it is 
often difficult to get it compressed again. 

The permanent arrestment of haemorrhage is effected in the usual 
way, by ligature or by acupressure. In using the ligature the vessels 
are drawn out and tied close to the soft parts ; the loo}) of the ligature 
should always be passed over the point of the artery forceps before 
being at all tightened, and the vessel should be tied as far from the 
forceps, and as near the soft parts of the stump as possible. If any 
small branches are seen coming ofi* from a large artery, the vessel should 
be dissected up a little, and tied above the point where the branches 
come off. 

The after-treatment of the stump may be said to be the same as 
that of an incised wound, though practically it is not a simple incised 
.’iridund, but a very large cut surface, including all the various soft 
^ t^toies of the limb, and having at its deepest part either a section of 
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the bone or an articular surface. When we reflect on the various 
degrees of vitality, and therefore of reparative power, in the different 
textures forming the stump, we can scarcely expect all these textures 
to heal exactly in the same time or in the same way. Those endowed 
with much vitality, such as the skin, cellular tissue, and muscles, are 
generally united very soon, while the tendons and the osseous textures 
are undergoing slower processes of healing and alteration in form. In 
the case of the denser and less highly vitalised tissues, the amount and 
extent of action which follows the operation, whilst it may not be 
excessive for the softer tissues, may yet prove too much for the vitality 
of the denser textures ; and portions of fascial or tendinous tissue, 
instead of healing, may slough. The bone, too, requires to be rounded 
off, and during that process, in a very dense bone or after primary 
amputation, wo may have slight molecular necrosis taking place, and 
abscesses forming from time to time as these minute portions sejjarate. 
Groat exfoliations of the bone are not very common now-a-days, and 
even acute necrosis, after primary amputation, is not very frequent, but 
slight molecular necrosis is not uncommon from tlie bone rounding off ; 
its denser texture, instead of opening out and yielding, dies under the 
excited action ; there is, in fact, a slower process of alteration and 
healing in the denser than in the softer textures. 

Again, as regards the state of the parts in which we amputate. 
When we .amputate for a diseased knee-joint, for example, we very 
often have to cut through abscesses and other textures, which are so 
far unhealthy, and require local applications, and which cannot there- 
fore bo expected to heal by the first intention. Absolute and complete 
primary union cannot, therefore, be often expected ; but, under ordinary 
circumstances, we find that a very large proportion, if not the whole, 
of the stump docs heal by adhesive action, portions here and there not 
being so united, and this is generally due to the character of the tex- 
tures entering into its formation. 

The simple plan of dressing incised wounds was first applied by 
Mr. Liston to the treatment of stumps, llis rule used to be to tie 
the vessels and wash the flaps, laying the latter in contact; the 
patient was then removed to bed, and cold water was applied for j 
six or eight hours, till the oozing cc.ascd and a Layer of lymph was 
thrown out on the surface ; then the edges of the wound were brought 
together by sutures. The qjjject of this was to get rid of all oozing 
and clots of blood, and to let the surface of the wound glaze by effusion 
of lymph ; the plastic surfaces were then brought together, and the 
water-dressings were continued, along with slight compression by a 
bandage. This plan looked very well in theory, but in j^ractice it did 
not answer. It was found that the stumj^s did not heal readily ; the 
flaps, lying loose, were disturbed by every movement of the limb, and 
this caused more oozing than would otherwise have happened. This 
plan was therefore soon given up, as it was found to be very incon- 
venient. The application of cold was beneficial, no <loubt, but this 
should never be carried beyond a certain point, .as it may induce a low 
form of inflammation in the stump, unless it be applied in the form of 
dry cold Hy meaill of ice, which seemed to answer well in the practice 
of LaUgenl^ck and others, in the late war in Schleswig-Holstein. 
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In dressing stumps after the amputation, I first wash^the cut surfaces 
thoroughly, by pouring a full stream of tepid carbolised water over 
them, and sponge away all clots. Then the flaps, being brought into 
accurate apposition, are united by silver or catgut sutures, leaving a 
dependent point open for esca})es of serous or bloody discharges. Again 
the surface of the stump is sponged clean and dressed in one or other 
of the following methods : First, when the parts composing the flaps 
are healthy, and likely to unite readily, I take a broad slip of lint soaked 
in boracic acid lotion, and apply it over the end of the stump so as to 
cover its surface completely, and then secure this, and aflbrd supjjort to 
the flaps by encircling the stump with a narrower slip of lint, also soaked 
in boracic solution ; when this circular slip is fixed, by drawing upon the 
ends of the other piece of lint, firm support is given to the stump, and 
if this dressing be kept moistened with the boracic wash, it need not be 
removed for forty-eight hours, unless bleeding or tension occur. The 
stump is then laid on the Mackintosh cloth and fixed, by means of a 
bandage pinned across it, to the bed ; or I apply a broad piece of waxed 
paper next the skin, and then a single ply of lint is brought over the 
end, so as to su])port the flaps, and this is kept from slipping, and at 
the same time lateral support is given to the stump by means of a fold 
of lint encircling the stump, and containing a layer of oakum between 
its folds. In order to give more thorough support to the flaps, and 
prevent them retracting, a bandage applied from above down may be 
used before the dressing is put on. The stump is laid on oakum, and 
oakum is put loosely over the end, and if this dressing be i)ropcrly 
applied, the stump can be looked at without raising it from the bod. 
In the evening, after the operation, the wound is syringed out, and all 
clots removed, a stitch being taken out at the angles of the Around if 
necessary, to allow of this l)eiiig done. Great care is always taken that 
the discharge gets freely away ; and for this j)urpose some stitches are 
removed at the most dependent part of the wound very soon after an 
operation. By this means the serous discharge at first, and subsequently 
any pus which forms, gets free vent, and bagging of the end of a stump, 
or abscess in the limb above, is prevented. A small piece of draiiiage- 
ctubing introduced between the edges of the wound still further favours 
(iiBcharge by keeping the lips from closing at that part. Or, lastly, the 
open method may be used. In this the stump should be placed on a 
soft pillow, with a sheet of gutta-percha or Mackintosh cloth under it, 
and a piece of lint wetted with boracic or weak carbolic lotion is laid 
over the surface like a veil, and then a Avire cradle placed over it to keep 
off the weight of the bed-clothes. In many cases, indeed, Ave may 
dispense with the lint, and leave the stump Avithout any dressing, and 
merely covered by the bed-clothes. In the double flap and circular 
amputations we require to place pads of lint on the stump, so as to keep 
the surfaces together ; but in the single-flap operation the flap remains 
naturally in position. 

At the time the last edition of this Avork was published I Avas in 
the habit of using the methods of dressing above described, and they 
answered well, but further experience has led mo to abandon moist 
dressings, and to revert to a modifleation of the open method, which at 
one time I used with very great success. The dressings which I now 
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use in amputationB are either the antiseptic, which I have been teBtlng 
of late, or the modification of the open method alluded to above. The 
latter plan is carried out as follows : — 

Suppose an amputation of the thigh. After the operation is coip- 
pleted and the drainage-tube inserted, the stump is laid upon a Gooch’s 
splint, padded and covered with gutta-percha tissue, and fastened to 
the splint by a turn of carbolised gauze bandage ; the end of the stump 
and the drainage-tube should project a little beyond the end of the splint. 
The patient is then laid on a mattress, about one-third of which has 
been cut away on the side corresponding to the amputated limb. The 
stump is then swung from a cradle with the point dependent, and under 
it a plate containing a strong solution of carbolic acid or chloride of 
zinc receives the blood or other discharges as they fall from the wound. 
The cradle is covered with a veil of gauze. 

Thus no textile fabric is in contact with the wound, and, as the 
stump is slung, all discharges drain away at once into the plate, and are 
there acted on by the antiseptic fluid. As no manipulation beyond 
lightly touching the cicatrix with a moist camel-hair pencil occasionally 
is required, perfect rest is ensured. 

In amputation through diseased textures, as for scrofulous joints, 
when the remains of the pyogenic membranes of abscesses are present, 
I have found much benefit from the use of tincture of iodine. It 
destroys the pyogenic membrane, and prevents supj>uration from taking 
place to a great extent, so much so, that I used also tc apply it to 
healthy flaps, with a view to prevent great suppuration. The solution 
of chloride of zinc I have also used with advantage, and still use it, 
especially in after amputations for malignant tumours. 

If we attemjit to force the union by compression, i .dead of ad- 
vancing we are very likely to hinder it, and to cause strangulation and 
gai>grene at certain parts of the stump. Long ago diftVuciit forms of 
apparatus — plates of metal or wood — ^u^crc used for keei)i ng the surfaces 
of the flaps in very accurate contact, and preventing blood collecting 
between the flaps ; but this only serves to irritate the parts, and is 
therefore to bo avoided. 

At one time there used to be a great dispute regarding the form iny 
which the edges of the stump ought to be brought together. It was 
disputed whether, in the circular ainT)utatiou, the wound should be 
brought together pcrpendicul^ly or transversely ; the advocates of the 
former view showed that, by this plan, when the stump rested on a 
pillow, the lower part naturally tended to be pressed upon, and so the 
fluids from the stump could escape readily, while if the opening wore 
transverse, there was no ready escape for the matter. The fact is, that 
both in the circular and double flap amputations, when the cicatrix is 
transverse, the wound lies obliquely, owing to the fonn of the limb, so 
that in reality there is a dependent opening at one side, just as much 
as if the line of incision were perpendicular. 

TiiE Constitutional After-treatment must bo conducted on the 
general principles already laid down in regard to the after-treatment 
of all great operallibns ; modified, of course, in individual cases, by the 
peculiarities of the case or the idiosyncrasy of the patient. 
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of Author’s Practice — Comiiicuts on and Dcdiiclioiis made from them. 

The consideration of the causes of tho mortality after amputation is a 
subject so wide that I cannot be expected to enter fully on it, in all 
its phases, in a course of Lectures such as this, where so many sub- 
jects demand our attention. I will therefore confine myself to treat- 
ing of it from certain points of view, which, from my own experience, 
I believe to have practical bearings. 

Of late years much«has been written on this subject, and large 
statistics have been published, from which certain general deductions 
may bo drawn ; — the most usual deduction being that amputations of 
'be limbci o very dangerous operations, and those of the lower 
Aitromily specially fatal. 

Now. i< r my own part, I cannot see any great benefit to bo derived 
from this hind of information, unless it intended to indicate tho 
propriety of abandoning the operation. However desirable it may bo 
to possess the data established by such statistics, 1 think it might have 
been predicted tliat in sucli an oi>eration as amputation, an opeiation 
of last resort, and performed often under most unfavourable circum- 
stances, the mortality would be great ; and yet I should think such 
considerations would not deter any man of sense and experience from 
^ performing an operation which gives the only reasonable chance for 
liFo. But what I do consider to be of practical importance is to ascer- 
tain how far the operation in itself is necessarily of great danger or 
whether the dangers are greatly due to circumstances under which it is 
performed. It is quite possible that the statistics of an operation, not 
dangerous in itself, may show results very startling in regard to tho 
amount of mortality attending its performance, duo to the circumstances 
under which it is performed. Tho operation for strangulated hernia is 
an example of this. That operation is,, I believe, attended with no 
danger in itself : tho causes of death are invariably to be found in the 
state of the abdominal viscera antecedent to the operation ; and the 
tables of mortality are swelled by undue delay in operating. Tho 
same thing, indeed, cannot be said of amputation, for it has inherent 
dangers ; but 1 believe many circumstances which determine the 
favourable or unfavourable result are to be found in the different cir- 
cumstances under which it is performed. 



666 


OPERATIVE AND REGIONAL SURGERY, 


The statistics of amputation have been rendered of practical service 
in reference to the question of primary and secondary amputations, 
because they have been made comparative ; and the results have 
established this great practical fact^ that however great the mortality 
may be in primaiy amputation, delay in similar cases of injury, with a 
view to secondary amputation, is still more fatal. Hence, the surgeon 
feels that, when the case is one presenting no reasonable chance of 
recovery without amputation, he gives his patient the best chance by 
performing the operation at once. Little, however, has been hitherto 
done in comparing the immediate results of amputations performed for 
different diseases. Indeed, the usual tabulated form in statistics of 
amputation is Primary, Secondary, and for Disease ; and thus, I believe, 
much valuable information is lost. Moreover, 1 think that more useful 
information would be obtained from statistics of the results of the 
practice of individual operators, with remarks as to any peculiar 
circumstances in the cases, and stating the nature and site of the injury 
or disease for which the amputation was performed, than from the 
larger general statistics at present referred to. It may be objected that 
the experience of any one man is too small for purposes of generalisa- 
tion, but the aggregate of such statistical returns would give the 
general result — the operative procedure by the same surgeon would 
give equality in that respect ; whilst we would obtain details which, I 
believe, would have most important effects on practice. In my own 
practice, both in hospital and private, I have kept such a record of the 
greater amputations which I have performed, and I shall now use it in 
trying to ascertain, or at least suggest, what are some of the causes 
influencing the results of amputation. My experience in performing 
amputation, though necessarily small in comparison with general statis- 
tics, is yet, I think, sufiicieiitly large to entitle me to form some opinions 
on til is subject ; and I give them to you, along with some suggestions 
to assist you to elaborate the subject more fully with your own experi- 
ence in practice hereafter. 

The following tables exclude all amputations of less magnitude than 
those at the wrist and ankle joints. The first or general table gives 
the results of 603 amputations for all causes, and the information it^ 
affords is of the usual kind — namely, that out of a given number of 
cases of amputation so many recover a^’d so many die. The subsequent 
tables show tlie results of the different amputations I have performed, 
under the heads of primary, secondary, and for disease ; the last head 
being subdivided, so^vas to indicate the results of the operation in differ- 
ent diseases, and according to the situation of the disease. A glance at 
the results of amputations performed for different forms of disease will 
suggest the object I have in view,— to try to ascertain the probable 
causes of the greater mortality in certain cases, and how far these 
dangers are avoidable, or may be lessened. 

As in the case of excisions, I have thouglit it best to keep the 
statistics given in the first edition of this work separate from those of 
the operations which I have since performed. 
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TABLES showing Results op Amputation. 
Table I. — General Results up to 1870. 


Lower Extremity. 



No. 

Recoyered. 

Died. 

Hip-Joint 

. 


1) 

3 

6 

Thigh 

. 


165 

100 

55 

Knee-Joint . 

, 


1 

0 

1 

Leg . 

, 


53 

37 

16 

Ankle 

• 


82 

76 

6^ 




300 

216 

84 

Upper Extremity. 






Shoulder-Joint 



23 

17 

6 

Arm 



33 

21 

12 

Forearm 



43 

35 

8 

Wrist-Joint . 

• 

• 

4 

4 

0 




103 

77 

26 

Total Upper Extremity 



103 . 



„ Lower „ 

• 

• 

300 






403 

293 

110 

General Results from 1870 to 1875. 


1. Lower Extremity. 



No. 

Recovered. 

Died 

Hip-Joint 

, 


2 

2 

0 

Thigh 

. 


35 

23 

12 

Knee-Joint . 

, 


3 

2 

1 

. Leg 



11 

9 

2 

Ankle 



27 

23 

4 

Totol . 

• 

• 

78 

59 

19 

II. Upper Extremity. 






Shoulder- Joint 



8 

3 

5 

Arm 



6 

3 

3 

Elbow- Joint . 



2 

1 

1 

Forearm 

• 


5 

2 

3 

Wrist 



1 

1 

0 




22 

10 

12 

Total Amputations, IStO-Tb 

• 

100 

69 

31 

Grand Total > 


• 

503 

362 

141 



6M OPERATIVE AND REGIONAL SURGERY. 

General Results from 1875 to March 1882. 


Lower Extremity. 

No. 

llecovered 

. Died. 

liip-Joiiit 

4 

2 

2 

Thigh 

31 

23 

8 

Knee-Joint . 

1 

0 

1 

Leg 

19 

17 

2 

Ankle 

• . 28 

25 

3 


— 

— 

— 


83 

67 

16 

Upper Extremity. 

Shoulder 

3 

2 

1 

Arm • 

17 

14 

3 

Foreai'iu 

3 

2 

1 

Wrist- Joint . 

0 

0 

0 

Total Upjdu* Extremity 

23 

23 

18 


„ Lower „ 

83 

100 

85 

21 

OomUined General Rbsuli-s to March 1882. 


Lower Extremity. 

No. 

Kecovoreil. 

Died 

Ilip-Joiiit 

15 

7 

8 

Thigh 

221 

146 

75 

Knee-Joint . 

5 

2 

3 

Leg 

83 

63 

20 

Ankle 

137 

124 

13 


461 

342 

119 

Upper Extremity. 

Shoulder-Joint 

34 

22 

12 

Arm . . * 

56 

38 

18 

Elbow- Joint . 

2 

1 

1 

Forearm . ^ 

51 

39 

12 

Wrist 


5 

0 


— - 

— .. 

— 


148 

105 

43 

Total Upper Extremity 

148 

105 

43 

„ Lower „ 

461 

342 

119 


— 



609 

447 

162 
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Table II. — Eesults in relation to Injuries or Diseases for 
which the Operation was performed, up to 1870. 


Statistics op Amputation — Lower Extremity at Hip- Joint. 



No. 

Recovered. 

Died 

Injury / * 

5 

1 

4 

INJURY ^ segojidary . 

0 

0 

0 

( Malignant Tiin^our of Penmr 

2 

2 

0 

Disease < Malignant Tumour of soft parts 

1 

0 

1 

1 Chronic Disease of Neck of Femur . 1 

Total of Hip- Joint f| 

Amputation op Thigh — In j cry. 

0 

1 

Primary .... 

20 

0 

14a 

1 Burns . 

3 

2 

1 

Secondary < Acutt; Necrosis after fracture 
( Gangrene fTraiimatic) 

2 

0 

2 

4 

1 

3 


20 

9 

20 

Disease. 


No. 

Ri'covereil. 

Died. 

Disease of Knee-Joint , 

79 

07 

12 

Necrosis and Secondary Disease of Knee-Joint 1 3 

8 

6 

Acute Necrosis of Femur (Idiopathic) . 

8 

1 

7 

Necrosis of Shaft of Femur . , 

6 

4 

2 

Reiujated Ifaeinorihage after removal of 

Necrosed Fibula 

1 

1 

0 

Malignant Tumoui's of Femur 

11 

5 

0 

Maligniint Tumours of Tibia . 

3 

3 

0 

Erectile Tumour of Leg 

1 

0 

1 

Gangrene in Diffuse True Aneurism 

1 

0 

1 

Large Strumous Ulcers of Leg . 

3 

2 

1 


120 

91 

35* 

Totiil of Thigh 

165 

100 

55 


Amputation at Knee-Joint. 

Primary ....101 

Leo. 


Injury . 

f Primary 

No. 

28 

llc'oovoreil. 

15 

Died. 
13 1 

1 Railway and cari 

* ( Secondary 

3 

1 

2 ) 

1 accidents. 

Dthease 

Total 

31 

22 

10 

21 

15 

1 



a. The causes of death in the 14 fatal cases were— In 7, Shock and Hsemorrhago ; 
in 2, Gangrene ; in 6, Fyoemia. 
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Anele-Joimt. 




No. 

Recovered. 

Died. 


/ Primary 

4 


1 

Twjtip.v 

j Secondary — Gangrene . 

1 


0 

XMalUm m m m i 

’ J Contraction ) 





V from Bum / 

i 



Disease 


76 

71 

5 


Total . 

82 

76 

6 


Upper Extremity — Amputation at Shoulder- Joint. 
For Injury. 

'Gunshot wound . 1 1 

Railway Injuries . 8 4 

Primary ... - Machine Injuries . 6 6 

Waggon-wheel passing over 
L Ann ..11 

Secondary . . . Effects of Burn . 2 2 


Total 

f Subclavian Aneurism 
Diseask . . . ^ Malignant Tumoura 


18 13 

1 1 

4 3 1 


Total Injury and Disease 


23 17 


Arm — fob Injury. 

' Gunshot ..211 

Railway ..624 

Primary . . .- Machine Injuries .431 

Compound Dislocation of 

I Elbow and Fracture . 1 0 1 c 

Total . . 13 6 7 

"Traumatic Gangrene .321 
Necrosis after Injury of 

Forearm ..110 
Secondary . Effects of Bum .321 

Gpnshot wound of Hand 110 

Machine Injury of Hand 

and Forearm .10 1 

9 6 3 

Total for Injury — Primary and Secondary 22 12 10 

ft. Secondary Hemorrhage, 
c. A woman of intemperate habits, atat 70. 


o c;i I o o i-i o 
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Arm — FOR Disea^sb. 


Osteo-Sarcoma of Forearm 

Strumous Disease of Elbow and Forearm 

Results of Erysipelas . 

Acute Necrosis of Humerus in a child . 


No. Recovered. Died. 
1 1 0 

8 7 1 

1 1 0 

1 0 1 


Total for Disease 


11 


9 2 


Total Injury and Disease 


33 21 12 


Forearm — fob Injury. 


Primary . 


{ Machine Injury 
Gunshot do. 


j" Traumatic Gangrene . 
Secondary . ^ For Sloughing of Flaps 

( after Wrist Amputation 


21 

6 

1 


18 

5 

1 

1 


3 

1 

0 

0 


Total Injury 


29 


4 


For Disease. 


Erectile Tumour 
Disease of Carpus 
Epithelial Cancer 


Total Injury and Disease 


1 1 0 </ 

12 9 3 

1 0 1 

14 10 4 

43 35 8 * 


Wrist. 


Primary 

Disease 


d. In an infant six weeks old, amputated in consequence of haemorrhage from the tumour. 
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m . 

Results in relation to Injuries or Diseases for which the operation 
was performed (from 1870 to 1875). 

Statistics of Ampdtation. 

I. Lower Extremity. 

1. Amputation at Hip- Joint, 

A. Injury 

B. Disease — 

Discasft of IIip-Ji)int 
Necrosis of Femur 

Total at IIii» 


No. Recovcivl. Died 
0 0 0 


1 \e 0 

1 1 0 

2 2 0 


2. Amputation at Thiyh. 

A. Injury — 


a. Priin.'iry. — Compound Fractiii’c of 

2 

1 

1/ 

/3. Secondary. — Compound Fracture of Leg . 

1 

1 

0 

Afttjr-Luxation of the Knee and 




Ligature of Posterior Tibial 
Arttjry . 

1 

li/ 

0 

Ci'ush to Knee 

1 

I 

0 


Diheabe — 




Disciisc of Knee-Joint 

10 

15 

4 A 

„ „ with Necrosis 

3 

0 


Carry forward 

22 

15 

7 


e. Amputation 'was performed on 1 3th Axiril, the joint having been excised on 29th 
October previous. 

/. The ftinjmtation was i)crforincd for a severe compound comminuted fracture of both 
bones of the leg, caused by a fall of about thirty feet. Tn addition to the fracture there 
was a bruise and abrasion over the sacrum, an ' after the operation he showed well-marked 
symptoms of having received injury to the spine. Died a week after the amputation. 

//. Vide Medical Times and Gazette, November 14, 1874. 

h. In one of the fatal ca^es the patient was a girl aged seven, affected with gelatinous 
disease of the knee, rniis improved under treatment, but, as the disease returned again, 
amputation was found necessary. Previous to the amputation, symptoms of cerebral mis- . 
chief were present, and the child died about a month afterwards of tubercular meningitis. 
In another case the patient was also of an extremely strumous diathesis, and was suffering 
from gelatinous disease of the knee. In this case the extension pulley was used to pre- 
vent the retraction of the flaps. In the third, although no cerebral symptoms were pre- 
sent before the amputation, they appeared afterwards : Post-mortem examination showed 
purulent effusion into the ventricles of the brain. In the fourth, comparative dulness was 
observed over the whole of apex of right lung before operation. Fifteen days after amputa- 
tion ]>atient had a rigor, after which he gradually sank, and died on the twenty-fourth day. 

1 . In one case the patient had been suffering for ten years from cario-necrosis of the. 
popliteal part of the femur. Three weeks after admission he had bleeding from the bowels, 
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Brought forward . 

No. 

22 

Recovered. 

15 

Died. 

7 

After Excision of Knee 

2 

2 

0 

Necrosis of Femur 

1 

0 

Ij 

Cancer of Condyle of Femur . 

1 

0 

Ik 

Malignant Tumour of Femur . 

• 1 

1 

,0 

„ „ Tibia . 

1 

1 

0 

Elephantiasis 

1 

1 

0 

Resection of Stiipip . 

1 

1 

0 

Osteo-niyelitis after Ampnbition of Leg 

i 

0 

1 1 

Total at Tliigli 

31 

30 

21 

25 

10 

11 


A. Injury — 


3. Amjndatioii at the Knee, 


Injury from Fall 


B. Disease — 

Constitutional Ulcer of Le 
-Caries of head of Tibia . 


Total at Knee 


] 0 

0 1 ni 

1 1 

2 1 


with pain in the nlxloTuen. After the removal of some dead bone, bleeding from the 
wound canje on, and after several ineficctuiil atUunpts to sto]) it am])iitation was ])er- 
formed. Bleeding occurred from the stump two or tlirce days after the operation, ami 
as all attempts to check it proved iiiisucccssful, ligature of the femoral was perfoi-med. 
tie gradually sank, and died the day after ligature, and five days after the amputation. 
Jfn the second case the patient had sulfered for many years from necrosis of the tibia and 
abscesses. When admitted he had an .abscess connected w'ith Die necrosed tibia, and his 
sneo -joint hod become affected ; and at the time of the operation he was in a very un- 
healthy state. In the third, the patient when a boy had a piece of necrosed bone removed 
from the calf of his leg. This healed quite well, but three weeks before admission he 
received a “twist” in a coal-mine, whereupon an abscess formed near the knee, and dis- 
chaiiged great quantities of pus. After amputation dianhoea set in, and a largo abscess 
was formed in the posterior flap. Sweating, cough, and emaciation now appeared, death 
occurring from exhaustion seven weeks after the operation. 

j. The disease was of long standing, — a sinus had been discharging from the thigh for 
aeverol years. After the amputation erysipelas of the op^x^sito limb set in, and deatli 
took place on the eleventh day. 

■ k. Death from pyasmia after repeated hromorrhages. 

L Patient was of marked strumous diathesis, and had suffered for some time from 
corio-nocrosis'of the lower end of the tibia. After amimtation of the leg, osteo-myclitis 
supervened, abscesses formed’ around and in the knee-joint, and amputation of the thigh 
was found necessary. At the time of his admission he was phthisical, ami after the 
amputation of the leg he had haemoptysis. He died of ilsaiThcea five days after the 
amputation of the thigh. 

m. Patient was a strumous boy of 14 years, who, six years previously, had had a large 
sequestrum removed from the anterior part of the shaft of the tibia. Death occurred from 
pysemia following excessive hsemorrhage. 

2 X 
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4. Amputation at Leg. 

Jk, Injury — 

No. Recovered. Died. 

a. Primary. — Compound Fracture of Leg 2 1 In 

/J. Secondary. — Compound Fracture of Leg 1 0 1 o 

Ununited Fracture of Log 1 1 Op 


B. Disease — 

Caries of Ankle . 2 0 

Disease of Stump and resection 2 0 

Gelatinous Disease of Ankle 1 • 0 

Necrosis of Tibia . I 0 

Gangrene after Typhus . 1 0 


Total at Log 1 1 


5. Avijmlation at AnUU, 

A. Injury — 

a. Primary. — Laceration of Foot and AnHc ^1 1 ‘ 0 

p. Secondary. — Bruise of Foot and Thigh 1 0 I q 

Contraction after Bum .1 10 


3 2 1 

B. Disease — 

Caries of Ankle-Joint (or Tarsus) 24 21 3 r 

Total at Ankle . 23 4 


71 . Tlic whole of the anterior part of the right foot wan reduced to pulp ; tlie bones of 
tho left log were Iraetured and cuinniinntcd, and a small wound was observed over the 
site of Iracture, but not coiuniiinicating with it. The patient had received also two scaliT'” 
wounds, ami an abrasion of the face. Erythema, with emphysema of tlie left thigh, set 
in, and deatli occurred hve days after tho accident. 

0. Patient sustained n .severe injur} from “topcake” of casting falling on his leg,- 
and had lost much blood previous to admission. On examination there was found a com- 
pound coniiiiinuted fracture oi the tibia aiiu fibula. Small pieces of comminuted bone 
were removed by the opening, find the patient was treated for the cough from which he 
suffered. An abbess formed above the wound, and amputation wa.s resorted to twelve 
days after admission.^ Next day he had a slight shiver, and two days later pysemia was 
seen. Death took place seven days after the operation. 

p. The fracture had occurred in childhood, and rendered the limb useless. 

q. Death from tetanus. 

r. In two of these cases partial amputation of tho foot had been tried. One of these 

died from pyofmia. Of the other two deaths one was due to phtliisis, and one to 
exliaustion from profuse dischajge. * 
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A. Injury — 


II. Upper Extremity. 

1. Amfuiaiim, at Shoulder-Joint, 


a. Primary. — Compound Fracture of Arm 

No. 

1 

Recovered. 

0 

Died. 
1 s 

’ Arm Amputated by railway 

train . 

1 

1 

0 

Arm and Side Crushed in 

railway accident 

1 

0 

1 t 

Extensive Injury to Soft Parts 

1 

0 

1 u 

Arm Cruslied by raihvay engine 

1 

1 

0 

p. Secondary. — Compound Fracture of Ann 

1 

0 

1 V 

For result of Bum and Fun- 

goid Tumour . 

1 

1 

0 


7 

3 

4 

Disease — 

Auqiutatiou (afler Excision) for Caries 

1 

0 

1 %n 

ToUil 

8 

3 

5 

2. Am^mtaiion at Arm, 

Injury — 

a. Primary. — Machine Accident 

1 

0 

1 X 

p. Secondary .... 

1 

0 


Necro.sis of Bones of Forearm and Ul- 

ceration of Vessels after Injury 

1 

1 

0 


s. Patient had liis arm entangled in machinery, while trying to arrange a belt in a 
eaw-mill, and was brought to tlie innriiiary in a very exhausted coiwlition, siiirering from 
fracture of the humerus, roiii])ouiid eonimiiiuted fracture of both bones of the forearm, 
and with the wrist reduced to pulp. Amputation was performed at once, but the patient 
><lied forty hours afterwards. Pont-mortem examination showed extravasated blood in 
the loft pleura, and fracture of five upjicr ribs. 

At the time of the accident the patient was out on pass from the Medical House, 
where he was under treatment for mitral and aortic disease, with bronobitis. He hud 
also lost much blood prior to admission. 

u. Arm crushed between the buffers of two trucks of railway train. Death occurred 
from secondary hunnorrhage fourteen days after the accident. 

V. Patient had sustained compound fracture of the humerus from passage of cart 
across his arm. Gangre^p set in, and the left shoulder-joint became swollen and jiainful. 
Amputation was performed two days after the accident. Induration and pain at the left 
knee then appeared, and patient sank five days after the operation, and the shaft of the 
humerus broke owing to its diseased .state. 

w. Axillary wall of chest apparently one large abscess. Excision of the head of the 
humems was followed by discharge of immense quantities of pus. Amputation. Deatli 
occurred from exhaustion four days after operation. 

X, Forearm and arm crushed between rollers of paper machine. Brachial artery 
exposed at bend of elbow. Twenty-two days after the operation the shoulder became 
swollen and painful. An opening into it liberated a quantity of pus. Death occurred 
twenty-seven days after the accident. 

y. History of case in Journal very imperfect, — the original injury seems to have been 
followed by erysipelas. 
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B. Dibsass — 

Disease of Elbow 
Medullary Sarcoma of Hand 
Caries of Forearm and Wrist 


Total at Arm 


No. Recovered. Died. 
1 1 0 

1 0 \z 

1 1 0 

3.2 1 

6 3 3 


3. Amp^itation at Elbow- Joint. 

A. Injury — 

Crush to Forearm . . 1 

Compound Fracture of Forearm . 1 

2 

B. Disease . 0 


Total at Elbow 


1 0 

0 la 

1 1 

0 0 

1 1 


A. Injury — 


4. Amjfmtation at Forearm. 


Primary.- 'Crush by machine 
Do. do. 


lb 

0 


B. Disease — 

Ulcer on Hand ... 1 10 

After poisoned Wound and Inflammation 
of Fibrous Textures of Hand and Fore- 
arm . . . . .1 0 1 c 

Epithelioma of Wrist . . .1 0 Id 

Carry forward 1 

z. Previous to his admission the thumb had been amputated for the same disease, 
but it never healed properly, and the disease returned. After-the amputation the stump 
bled jirofusely several times, but no bleeding point could be seen on taking it down. 
Though no further hamiorrhage occurred theie was a continuous dischaige of red- 
coloured scrum, and the patient difld exhausted two days after the operation. 

a. The accident happened from a fall in the shaft of a (oal-mine. On admission 
there was a compound frj^cturc of the ulna, with simple fracture of the radius, and great 
laceration of the flexor innsclcs. Death occurred from pysemio. 

b. The soft parts had been subjected to a considerable amount of crushing by being 
(aught in the teeth of a hay-cuttiiig machii e. The patient was of intemperate habits, 
and he had a mitral regurgitant murmur. He died of pneumonia a fortnight after the 
operation. 

c. Inflammation had spread up the arm and forearm, implicating the fibrous textures 
of these parts. Death took ])luco one month after the amputation, of pleurisy and 
pneumonia. 

d. Patient was sixty-seven years of age. Prior to his admission the epithelioma had 
been treated with caustics, and when he came to the hospital the parts were foetid and 
sloughy. His general health was in a bad state, his pulse wea^ etc., and after 
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Brought forward 
Resection of Bone in Stump 


Total at Forearm 


No. Recovered* Died. 

3 1 2 

1 le 0 

4 2 2 

0 3 3 


6. Aniputatim at Wrist, 

A. Injury — 

Cruslied Hand .... 1 

B. Disease . . . . . 0 

Total at Wrist . . I 


1 

0 

1 


0 

0 

0 


TABLE III. — Kkstjlts in relation to Injuries or Diseases for wlucH 
the Operation was performed. (From 1875 to March 1882.) 


STATISTICS OF AMPUTATION. 


I. Lower Extremity. 

1. Ampviatimi^ at Uip- Joint, 


A. Injury ... 0 

B. Disease — 

Disease of Hij)- Joint . 2 

Necrosis of Femur . 1 

Malignant Tumour of I'higli 1 

Total at Hip . 1 


1 

1 

0 

2 


1 

0 

1 

2 


2. Amputation at Thigh, 

Injury — 

' ^ o. Primary. — Railway Injury . . 3 

Omnibus „ . . 1 

p. Secondary. — Compound Fracture of Leg 2 
, After Excision for repeated 

Bleeding . . 1 

Compound Fracture of Thigh 1 


1 2 

0 1 

0 2 / 

1 0 

1 0 


removal of the limb the stump was attacked by phlegmonous erysipelas, wh^ch proved 
fstal in about a fortnight. * 

a. The original amputation was for disease of the wrist, but the cicatrix of the flapa 
had never been complete, and on passing in a probe bare bone could be felt. New flapa 
were cut, and the bare bone removed. 

Notes to Table III. (Prom 1876 to March 1882.) 

/, One of these cases was for compound fracture of leg. Extensive necrosis of tibia 
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Disbasb — 

No. 

Becovered. 

Died. 

jGklatinous Degeneration of Knee 

14 

13 

1 

Extensive Stmmous Disease 

4 

3 


Malignant Tumour of Leg and Foot 

1 

1 

0 

Disease of Tarsus and Anchylosis of Knee 

1 

1 

0 

Necrosis of Femur 

2 

2 

0 

Gummatous Tumour of Leg 

1 

0 



23 

20 

.3 


— 

— 

— 

Total at Thigh 31 

3. AmprUation at Knee-Joint. 

23 

8 

A. Injury — 

a. Primary .... 

0 

0 

0 

jS. Secondary. — Osteo-myelitis after Primary 

at Ankle .... 

1 

0 

1 t 

Total at Knee-Joint 

1 

0 

1 


A. 


4. Amputation at Leg. 

Injury — 

a. Primary. — Railway Injuries . 

Do., Double Operation 
p. Secondary. — Compound Comminuted 
Fracture 


B. Disease h — 


Cario-Ne(iro.sis . 

12 

11 

1 1 

Painful Stumi) . 

2 

2 

0 

Cancerous Disejise of Leg 

1 

1. 

0 


15 

14 

1 

Total at Leg 

19 

17 

2 


took place with sloughing of the soft paits, so that a fortniglit after admission it was 
found necessary to amputate the thigh through its lower third. Tlie patient died two 
days after operation. Six were for disease of k.iee-joint. In three of those the spray bad 
to be stopped, as the wounds had t>ecoine septic, the other three remaining aseptic. 

g. This case, a cliild fet five, died three days after the operation from- a serious 
hsemorrhoge wliich took place into the g,aiize dressing. Of the remaining two one was 
amputation for disease ^f tarsus and anchylosis of knee. This case continued aseptic 
throughout, and was perfectly healed on the twenty-third day. 

h. This was one of amputation for a gummatous tumour of leg. Six days after the 
operation spray was -discontinued on account of the profuse discharge. Patient ulti- 
matel^ied of bronchitis, after the stump had healed. 

i. ^10 amputation at the knee was secondary for osteo-myelitis, following 'amputa- 
tion at ankle for injury. In three days after operation the wound was putrid, and spray* 
stopped. Patient died on the ninth day. 

h The amputations through the leg were for disease of tarsus and lower part of bones 
of leg. Three of the cases were aseptic throughout. In two the spray was stopped on 
nineteenth and eighteenth days respectively, the wounds being quite superficial. 

/. In this case the patient died on the twenty-ninth day from phthisis, the operation 
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5. Am;putation at Ankle. 


Injury — 

No. 

Recovered. 

0ted. 

a. Primary. — Kail way Injury . 

1 

1 

0 

P. Secondaiy. — Railway „ 

1 

0 

1 


2 

1 

1 

Disease — 

Cario-Nccrosis . 

2(j 

24 

2 



— 

— 

Total at Ankle 

28 

25 

3, 


II. Upper Extremity. 


1. Amputation at Shoulder'- Joint. 

A. Injury — 

a. Primary . . . .0 0 

p. Seoomliiry. — Oompoiinil CuiiimiuutcHl 

Fracture ut Shoulder , . ] 1 


B. Disease — 

Strumoufi Disease of Huincrus and 
Acromion 

Mali<?naiit Disease of Jfuiueriis . 


1 1 
1 0 


0 

0 


0 

1 


Tijtal Jit Shoulder 


2. Amputation at AiTn. 

A. Injury — 

Primary. — Machine Injury . . 1 0 1 

' \ Compound Comminuted 

Fracture . .2 2 0 7a 

Carry forward . . 3 ] 

having been performed merely to relieve liim of his suffering. Of the other tliree one 
became septic, and the spray had to be stoppe<l. In another it had to bo discontinued 
on account of carbolic acid poisoning, ^vhiIe the third is not fully reported. 

The amputation at ankle was for disease of the tarsus. On tlie sixth day after 
the operation the stump became erythematous, and the spray treatment had to be dis- 
continued. Patient ultimately niade a good recovery. 

Summary. — Of the seventeen amputations of tlie lower extremity six became septic, 
and spray had to be discontinued. Nine remained aseptic. The spray was stopped in 
another case owing to erythema, while the seventeenth case is not fully reported. 

Of the cases that remained aseptic three died, while two died of those that became 
septic. 

m. One of these primary amputations was for a compound dislocation of elbow, with 
compound fracture of bones of forearm. The circular amputation was performed on the 3d 
December. The spray was turned on after the operation, and the stump dressed with 
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No. 

Brought forward * . 3 

)3. Secondary. — Extensive Bum 2 

Gun Accident 1 

Hsemon'hagd after Excision 2 

„ Amputation l 

Comminuted Fracture of 
Hand and Wrist 
Diifusc Cellulitis after In> 
jury to Forearm , 


levered. 

2 

2 

0 

2 

1 


Died. 

1 

0 

1 n 
0 
0 


11 


B. Dihease — 

Strumous Disease of Elbow 
Malignant Tumour 
Suppuration of Forearm 


Tt)tal at Arm 


3 

1 

2 


00 

1 
0 


G 1 

17 14 3 


gauze dressing. On 7th December spray discontinued, as the wound appeared putrid, 
and bornoic dressing used. The day after the operation the temperature mounted to 
101®. Next day it fell, ami afterwards varied from 98*4® to 100®. 

Of the secondary amputations of arm, two were for injuries to the hand and fore- 
arm, followed by inrtammatiou of the soft pants. lu one case the spray was stopped five 
days after the operation, the wound having become septic ; in the other the spray was 
discontinued twelve days after the operation to prevent the breaking up of the cicatrix, 
the drainage opening continuing to ilischarge. 

Of the throe other cases one was a Teale’s amputation for inflammation of the fibrous 
textures of the hand and forearm. The wound remained aseptic until the spray was 
stopped, and wound superficial. The other was amputation for secondary hoemorrhage 
following excision of elbow for gelatinous disease. The spray was continued until 
the wound was quite healed, and dry lint used for dressing twenty-eight days after 
operation. 

n. The third and fatal case was ainxmtation from an injury to the hand by the bursting 
of a toy gun, followed by infiammation of soft parts. The patient’s temperature an^' 
pulse still remained high, averaging about 102®, and finally he gradually sank, and 
with symptoms of pyaemia fourteen days after the operation, which was performed luider 
antiseptic precautions. 

0 . One of these cases of amputation for disease is one in which excision of elbow had 
been performed two years previously for trumous disease. Strumous sinuses and 
ulcerations continuing round ^e elbow necessitated amputation through arm. In 
fourteen days tlie spray w^as discontinued, the wound having completely healed, leaving 
an admirable stump. 

The primary at forearm was for a crushed and lacerated hand. Teale's amputa- 
tion was performed under spray. Wound healed by first intention, except at drainage 
openings. The spray was stopped twenty-eig^t days after operation, when the drainage 
tracks had closed. 

Summary , — Of the eight amputations of the upper extremity two had the spray 
stopped within five days after the operation from the wounds becoming septic. Four 
continued tlie spray until the wounds were superficial, and dry dressings substituted for * 
the gauze. One had spray stopped to prevent the breaking up of the cicatrix from the 
moist dressing in connection with it. One died fourteen days after the operation with 
symptoms of pyssmia. 
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3. Amputation at Forearm, 


A. Injury — 

No. 

Recovered. 

mo 

a. Primary.— Railway Injury . 

1 

0 

1 

Lacemtion of Hand 

2 

2 

0 

p. Secondary . 

0 

0 

0 


3 

2 

1 

B. Disease 

0 

0 

0 

Totid at Foreanii 

3 

2 

1 


4. Amjmtation at IVnst, 


In regard to primary and secondary amputation, as I have said, so 
much has been done by comparative statistics, that I shall merely 
advert briefly to some circumstances which, in my opinion, cause the 
great mortality attending primary amputation. 

The general conditions which most evidently determine the un- 
favourable issue are — shock, loss of blood, gangrene of the stump, or 
pyaemia ; and, from my own experience, I would add the co-existence 
of other lesions, *not in themselves very dangerous, and great comminu- 
tion, especially longitudinally-fissured fracture of the bone or bones 
through which the amputation is performed ; and, lastly, certain moral 
causes reacting on and depressing the physical j)owers. 

Shock, or that peciilifir effect of injury on the vital powers, mental 
,and physical, with tendency to ctdlapse, though difficult to define, is 
only too obvious in most cases of injury requiring amputation, to be 
overlooked as a condition unfavourable to the result, whether by 
depressing the vital powers so that rejiction does not take place, or from 
the effects of over-reaction in a patient whose vital powers are for the 
ytime diminished. It may bo accompanied and aggravated by hsemor- 
'rhage \ but even without any loss of blood, the effects induced by the 
. shock on the nervous system are always marked by extreme depression 
and collapse, and that even when the patient’s feeling of pain seems to 
be benumbed rather than exalted. Very little irritation, or pain, or 
exposure to cold, superadded to this state, I believe to be sources of great 
additional danger, both immediate and secondary ; and to these causes 
I attribute much of the fatality which attends pi-imary amputation in 
civil hospital practice, where most of the cases are brought from some 
distance — often from a long distance^ — by cart or railway. The state 
of a patient with a tom and broken limb, carried even with the greatest 
care, is aggravated by the slightest movement, and fresh shock super- 
added. I have on two occasions accompanied patients under these 
circumstances from short distances in the country, and though an opiate 
had been given, and the fractures were arranged and supported, the 
limbs slung, the carriages very easy and the roads good, yet the slightest 
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jolt or sudden motion of the horses caused exacerbations of suffering 
and faintness, requiring the administration of stimulants. In one of 
the two cases alluded to the soft parts were principally injured, the 
fibula alone being fractured. If such wore the effects of removal under 
every advantage, I could not help asking myself what must be the con- 
dition of most patients brought to hospital with severe injuries ? The 
loss of blood resulting from the injury, and any subsequent hsemorrhage 
either during the transport of the patient or in the amputation, is so 
evident a cause of danger, so frequently associated with and aggravating 
the shock, that I need not dwell on it further than to point out the 
necessity of prompt attention to this so soon as the patient comes under 
your care. You should not only be satisfied that there is no hsemor- 
rhage externally, for I have frequently found bleeding taking place into 
and infiltrating the limb ; and the patient may sink from this cause. 
Indeed, I have not unfrequently been obliged to amputate when the 
pulse was very weak, because, from this kind of hsemorrhage, it was 
obvious that delay would only have led to greater debility from loss of 
blood. Under other circumstances, it is always proper to have a fair 
amount of reaction before operating. Having said thus much of the 
effects of shock and loss of blood, let us look now how some primary 
amputation cases are situated as to these dangers. 

Of the five cases of primary amputation at the hip-joint, one was 
brought a distance of more than fifty miles, partly by cart, over bad 
roads in a hill district, and partly by railway, and was admitted into 
hospital late in the evening, the injury having been received about half- 
past six in the morning. The injury occurred from the explosion of a 
large iron flask containing gunpowder, which he had in the pocket of 
his trousers. The whole of the thigh, abdomen, and lower part of his 
thorax were scorched ; all the soft parts on the front and inner part of 
the thigh, with the exce2)tion of the femoral artery, torn through ; and 
the branches of the profunda were bleeding into the textures of the limb, 
so that amputation had to be performed at once. In another of the 
fatal cases the patient had one limb shattered and torn off immediately 
below the knee, and a severe compound fracture of the other leg. In 
this case there had been great loss of blood at first from the torn arteries / 
of the severed limb, but it had been arrested by tying a handkerchief, 
round the limb and twisting it tight by means of a stick used as a rack- 
jiin. In the third case, the patient was brought from a distance, and 
had evidently suffered both from severe shock and loss of blood prior 
to the operation. Neither of the last two cases ever fairly recovered 
from the effects of shock. In both of them the injury was caused by a 
train of railway truefcs passing over the limbs, and the patients ly^re 
otherwise bruised, though there were no internal injuries. In another 
case, a little girl, six years of age, was run over by a heavily-laden cart. 
The wheel passed over her right knee and left thigh, producing a- 
lacerated wound of the former and a compound comminuted fracture 
of the latter, with extensive destruction of the soft texture in front to 
within three inches of Poupart’s ligament The accident happened in 
town, and the child was admitted into hospital half-an-hour after the 
accident. There had been profuse bleeding at first, but that had been 
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arrested before admission. ' 1 amputated some hours afterwards, when 
reaction was established. There was little sound texture to form flaps, 
and some sloughing of the margins of the flaps took place. For a time, 
however, the wound looked so healthy that I was in hopes of her re- 
covery. But ultimately she became very much exhausted, and died 
about eighteen days after the operation. In this case there were some 
peculiar conditions which probably affected the result unfavourably. 
Besides the injury of the limb amputated, there was a laceration of the 
textures over the right knee, a second source of irritation. But there 
was also an unfavourable state of constitution, for the injured knee liad 
been the seat of diseiise, and she had previously suflered iVom necrosis. 
Both these conditions had been successfully treated in my wards about 
a year previously ; but, of course, the state of the parts when subjected 
to a new irritation must have reacted unfavourably on the health, 
tending to produce exhaustion after the amputation. 

The fifth, which was the first and only successful case of primary 
amputation at the hip-joint, so far as I know, which had then occurred 
in Scotland, was performed under different circumstances. I was sent 
for, and performed the operation in the country, so that the lad had 
only been removed from the railway station, where the accident 
happened, to his own homo, a very short distance. He was carefully 
carried on a litter, the injured limb having been first supported by a 
splint. In all other respects the conditions were certainly not more 
favourable than in hospital. The injury was a severe one, attended by 
some loss of blood, though that was arrested by the medical man who 
first saw him. Eight or nine hours had elapsed from the time of the 
injury till I reached him, and he was then much depressed. The 
operation was performed under certainly less advantageous circum- 
stances than in hospital. For although the professional assistance I had 
was excellent, still I had to depend upon non-professional aid for the 
performance of some important duties ; and when I add that the 
operation was performed in a small room, with no other light but that 
afforded by two small tallow candles, and a wax taper which I had 
brought with me, the circumstances will not compare favourably with 
|1bhe advantages of a hospital operation. Yet the compression of the 
'.vessels was so efficient, that the amount of blood lost, when collected 
and measured, did not quite half fill a small teacup. In regard to the 
after-treatment, the patient was no doubt in the country, and it may be 
said that pure air is everything, and certainly it is most important ; 
but the house was small, the room in which he lay so small that one 
person only could stand between his bed and the wall, and the only 
win^pw in it was composed of a single small pane of glass. The street 
of the village was narrow, and with surface drainage. Yet this patient 
made a good recovery. Was it due to the pure country air, or to his 
not having been removed to a long distance after the injury, and so 
having been saved from increased shock 1 I cannot help thinking that 
it was chiefly due to the latter circumstance. I have come to that 
conclusion from what I have observed in cases of other primary ampu- 
tations, such as those through the thigh and leg; for, whilst the 
amputation of the hip is undoubtedly a very serious operation, similar 
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circumstances to those I hate mentioned seem to determine the favour- 
able or unfavourable result in other amputations. In the fatal cases 
of primary amputation of the thigh and leg, almost all had been brought 
from a distance, or after long exposure, and having lost blood ; and in 
the majority other injuries were present In the successful cases, on 
the other hand, the operation was either performed in the country, 
where the accident took place, or when the nature of the injuries was 
peculiar, consisting either of laceration and destruction of the soft tex-* 
tures, of ploughing up of the texture of the bone by toothed machinery, 
or compound impacted fracture, or else means had been taken to arrest 
all bleeding and adjust the limb previous to removal of the patient to 
the hospital. The patients in the successful cases had thus either been 
saved all shock, except that of the onginal injury, or any secondary 
shock in those who were removed to hospital had been considerably 
diminished either by the character of the lesion or the moans taken to 
prevent motion of the injured parts and loss of blood. I think that 
the circumstances alluded to are obviously in accordance with what we 
might expect when we consider the effects of such injuries as those 
entailing a necessity for amputation. By the first shock of the injury 
the patient is as it were stunned, the sensorial functions are disturbed, 
and his general feelings benumbed, so that pain is seldom com])lained 
of ; but as he revives and ^becomes excited, his nervous sensibility 
becomes exalted, disturbance in this condition causes excessive pain, 
gives rise to shivering, and a feeling of sinking, and produces a marked 
effect on the pulse. This I have observed in the cases in which I 
accompanied the j)ationts to town, and I therefore liave come to regard 
removal of cases requiring amputation as of very doubtful i)ropriety. 
But whilst T draw your special attention to this, there arc various other 
conditions whicli are obviously causes of danger in cases which are 
brought even from a short distance. The patients may be exhausted 
by exposure, loss of blood, and prolonged suffering, as happened in 
some instances where the accident occurred during the night, and the 
sufferers remained undiscovered for many hours, exposed to inclement 
wintry weather. 

Gangrene of the stump is not, according to my experience, frequent/" 
in cases of primary amputation. I have met with only three cases iu* 
my own practice. Two of these occurred after amputation at the upper 
third of the thigh, for severe railway injury, and in both there had 
been great loss of blood pyevious to the patient having been brought 
into the hospital In one the gangrene attacked the surface of the • 
stump on the seco^d day after the operation, and proved rapidly fatal. 

In the other patient the gangrene was partial, arising apparency in 
some deep muscles which had suffered injury above the point of 
amputation. A considerable part of the wound had healed on one side 
of the stump when foetid discharge began to take place. Arterial 
haemorrhage occurred, and on opening up the stump to arrest the bleed- 
ing, the sloughy state of the deep part of the wound was noticed : the 
sloughing had opened into the femoral artery about an inch and a half 
above the point where it had been tied in the amputation. The vessel 
was secured higher up, but the deep-seated sloughing continued, and 
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the patient gnidually sank. In the former of these cases the patient 
had suffered both from excessive shock and gieat loss of blood, and 
when brought into hospital he was so collapsed that it was doubtful 
whether he could bear the operation, but as bleeding was going on 
into the tissues, the operation seemed his only chance. The main 
artery was compressed and stimulants given ) but during his removal 
from the receiving-room to the operating theatre his respiration and 
pulse became so feeble that I had again to give stimulants, and wait 
for some reaction before operating. Wo can be at no loss to under- 
stand how, in a patient so debilitated, the general and local vital 
powers should bo so impaired as to load to gangrene, instead of healthy 
reparative action. The second case was more insidious in its course, 
as, beyond the foetid discharge from one part of the stump, there were 
neither local nor general symptoms indicative of gangi’cne. The 
secondary hsemorrhago caused by the sloughing, by debilitating the 
patient^ doubtless made the after-progress of the gangrene more rapid. 
The third case of gangrene of the stump occurred after an amputation 
of the forearm, performed on account of gunshot wound of the hand. 
The patient, a man of excessively intemperate habits, was attacked 
with delirium tremens the day after the operation. Erysipelas of the 
stump, forearm, and arm supervened, and assumed the gangrenous 
character, and proved fatal. In this case the previous habits and 
broken-down constitution of the patient, rather than the amputation or 
the nature of the injury, must be looked to as explaining the tendency 
to gangrene. 

The most general cause of death in cases of primary amputation, 
when the patients survive the more immediate dangers of shock and 
loss of blood, is the condition termed pymmia. 

Pyfemia is often spoken of as if it were specially a hosj)ital dis- 
ease, depending on the effects of hospital air. From tlio greater 
number and severity of the surgical cases occurring in hospital, we can 
scarcely wonder that pyaemia should be more frequently met with there 
than in private practice ; but it is by no means confined to hospitals ; 
kj^nd from considerable exi)erience and observation of this diseased 
«iptato, I believe that its occurrence is much more determined by the 
state of the patient prior to an operation, or to depressing causes occur- 
ring afterwards, than is generally admitted; and that, in cases of 
primary amputation, besides the more obvious depressing causes, cer- 
tain forms of lesion specially conduce to its occurrence. Thus, 1 have 
noticed that the risk of pyajmia is always greatest in cases where the 
amputation has been performed through the continuity of the bone or 
bones which had been fractured. This is specially noticeable in primaiy 
'amputation of the leg and upper arm, for railway and gunshot injuries. 
In these cases the fatality attending the operation is very great, whilst 
in cases where, from the severity and extent of the injury, we are 
forced to amputate beyond the injured bone at the shoulder-joint, or 
immediately above the knee, the success is greater. In cases of ampu- 
tation at the shoulder, I am so satisfied of the diminished risk to the 
patient^ that I feel relieved when the natuie of the injury leaves no 
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room for amputation through the injured humerus. In the fatal cases 
of primary amputation at the shoulder, the deaths were due to the 
effects of other injuries, and the great loss of blood in one case prior 
to the operation ; but in my own practice I never saw a patient die 
from pyaemia after primary amputation at the shoulder. 

As a general rule, the less of the limb removed tlie less is the risk, 
but there are exceptions to all rules ; and in cases where a bone is 
much shattered, the risks of acute necrosis and osteo-myelitis attacking 
the bone of the stump, and so inducing pyaemia, are so great as to 
warrant in many cases amputation at or above the neighbouring joint. 
The co-existence of other injuries, not in themselves dangerous, sucli as 
simple fracture, or even contusions of other parts of the body, always 
exercise an unfavourable influence in cases of primary amputation; 
and, of course, when these injuries are more severe, the risk is greatly 
increased. In most cases of pyaemia the bone of the stump is found 
necrosed, and the medulla is often seen to project like a fungoid mass. 
In such cases it is usually assumed that this condition is the cause of 
the blood-poisoning. No doubt it may be said that it is quite as likely 
that the state of the bone is the effect rather than the cause, for all 
the soft parts show diseased action as well as the bone ; and, besides, 
we occasionally see even acute necrosis of the bone of a stump without 
pyaemia supervening. Still the possibility of the disease of the bone 
being the cause is just another reason for amputating beyond the con- 
tinuity of a bone which has been severely comminuted and fissured 
longitudinally. 

The moral causes which may influence the result unfavourably are 
more difficult to trace than even the physical. In all cases of severe 
injury, however, and especially in cases involving mutilation, the mental 
state, leading to depression, cannot be overlooked. The moral influ- 
ences of the different circumstances in which, in such cases, the civilian 
and the soldier are respectively placed, have been stated as amongst 
the causes predisposing to the less favourable results of primary ampu- 
tation in civil as compared with military practice. 

“ A tradesman,” says the late Sir G. Ballingall, “ who has, perhaps, 
an indifferent constitution, and a wife and fiimily dependent uj)on his I ^ 
exertions, is admitted with an injury requiring amputation, which may; 
be the result of an accident, originating in intoxication, ignorance, or 
folly, and by which he finds himself suddenly reduced to misery and 
dependence ; while the soldier, agaii>, with a constitution originally 
sound, and accustomed to ccfntemplate such an accident, loses his limb 
in a good cause, under circumstances creditable to himself, and duly 
appreciated by his c^^untry, from which he is certain of a pension for 
life.” 

Now, these appear very satisfactory and obvious reasons why 
mental depression and anxiety might be expected to be more frequent 
in the one case than in the other. But, whilst I consider these moral 
states as most important, 1 believe it will be found difficult to estimate 
correctly their influence, except in regard to individuals. For so much 
depends upon the natural mental constitution, the education, habits, 
and age of each, that when we come to examine the question closely 



CA C/SES OF MORTALITY. WJS, 

it will be found idmost impossible to draw any general deductions in 
regard to it. 

The class most liable to such injuries is not in general remarkable 
for habits of thoughtful calculation with regard to future possibilities, 
consequently, such opinions as that I have quoted refer rather to what 
, we might expect to be the state of feeling, than what we actually often 
find it to be. Were patients generally much influenced by the con- 
sideration of all the evils which the loss of a limb might entail upon 
their future prospects, we would expect to see this feeling and its 
unfavourable effectsmost generally in amputations of the upper extremity, 
for surely no other mutilation involves so much prospect of misery to a 
labouring man or mechanic. Again, when we find a man, as I have 
seen, suffering from the loss of a limb, his wife struck down with fever, 
both lying helpless in a miserable room, themselves and their children 
dependent on the care of strangers, we would expect this depressing 
influence to exert its utmost power. Yet the man in that condition 
seemed but little affected, and his case went on favourably to a perfect 
cure. 

In two cases in which the bad effects of mental depression were 
most obvious, the circumstances were peculiar. In one, the man had 
in former years suffered the loss of an arm, and had felt painfully all 
the difficulties and privations which that loss entailed, and when 
advanced in life he lost the leg of the same side. Thus, he could not 
but feel to what a perfectly helpless condition such an unusual form of 
mutilation must reduce him, by depriving him of any means of 
supporting himself and his family. In the other case, the patient^s 
feelings were painfully excited by the conduct of a young woman, to 
whom he was on the eve of being married, and who, immediately on 
hearing that he had suffered amputation, showed the depth of hcraffection 
by removing the portion of the furniture she had i)rovided for their 
intended home. Previously to hearing this, he had been in good s})irits, 
and — except that the pulse kept somewhat high — appeared to ha going 
on favourably j this intelligence, however, completely depressed him, 
and seemed to predispose to the unfavourable result, 
ji In such cases as these last, mental depression and despondency can 
jiardly be overlooked as having an important influence on the results. 
Stilly I repeat, we can draw no exact general deductions where so much 
depends on the mental constitution and temperament of the individual. 

There is, however, one mental state which should always be recog- 
nised, and which should influence our practice, not only in cases of 
amputation but in all operations — ^I mean the effect producccl upon a 
patient by witnessing,* or hearing of the death, or of any unfavourable 
condition happening to another who has undergone a similar opera- 
tion. This is of course most likely to occur in hospital ; and in my 
own practice I make it a rule to avoid placing two patients about to 
undergo the same operation in one ward, more especially if the prognosis 
in either case be unfavourable ; and I feel satisfied, from observation, 
that what are termed in some hospitals “ Operation Wards,” are very 
objectionable both on this and other grounds, and that operation patients 
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get on better when scattered throughout the different wards, amongst 
the less serious cases. 

In regard to the question of secondary amputations for traumatic 
gangrene and those for bums, I have already discussed these subjects, 
under their appropriate heads, in the earlier part* of the Lectures, and 
therefore need not speak of them here. 

I now turn to the results of the amputations performed for disease, 
with the view of considering what they suggest. I have already said 
that an operation in itself may be comparatively free from danger, and 
yet the condition of the patient, or the circumstances under which it is 
performed, may lead to its performance being attended with great 
mortality. Perhaps no better example of this could be found than in 
comparing the results of amputation’ of the leg for disease with those 
for injury. Out of 22 cases of amputation of the leg for disease, 21 
recovered and 1 died ; whilst out of 3 1 performed for injury, either 
primarily or secondarily, only 16 recovered and 15 died. But to pass 
from this, let us now examine into the results of amputations performed 
for different forms of disease. 

One of the most frequent amputations is that at the lower part of the 
thigh for disease of the knee-joint. The absolute results of my practice 
in this operation up to 1870 give 79 cases, of which 67 recovered and 12 
died, or an average of 1 death in 6^ cases — not a very large mortality 
for an operation of such magnitude, and so frequently performed as a 
last resort. There is, however, one thing which 1 regret I have not 
sufficiently attended to in connection with this class of cases — namely, 
to distinguish the cases of gelatinous degeneration from those of articular 
caries and ulceration of the cartilage. I have a very strong impression 
that the result of operations, whether excisions or amputations for gela- 
tinous degeneration, will be found much less successful than in other 
forms of articular disease ; and of late, since I have been careful in 
noting the distinction, my statistics seem to justify the impression. 
Thus, out of 10 cases of amputation of the thigh for disease of the 
knee performed by me between Februai*}’^ 1867 and 1st May 1869, 5 
were cases of articular caries and ulceration of the cartilage, and 5 were 
cases of gelatinous or pulpy degeneration. Of the former all recovered ;/ 
of the latter 2 died. 1 have already pointed out, in speaking of 
articular disease and of excision of joints, the constitutional complica- 
tions to which I attribute the fatal results in the gelatinous form of 
disease. ^ 

When we compare the results of amputations for disease of the 
knee with the results of those performed in cases where the affection 
of the joint had either supervened upon necrosis of the femur, or in 
which the patient had previously suffered from necrosis, and where the 
sequestrum had been removed and a cure obtained, and the joint affec- 
tion had appeared subsequently, the difference in the mortality is very 
startling. Of 1 3 cases of the class referred to, only 8 recovered and 6, 
died. It seems to me that this mortality is not merely accidental in 
limited number of cases, but may be traced to certain constitutional' 
conditions. You may recollect that amongst the fatal cases of excision 
of the knee-joint 2 were of this kind, and I believe that the unfavour-^ 
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able result in such cases is due to the unhealthy state of constitution 
in which idiopathic necrosis occurs, aggravated by the debilitating 
influences present during the prolonged process of the disease, the 
repeated formation of deepeeated abscesses, and the discharge prior to, 
and even after, the sequestra have been thrown off or removed. In 
such circumstances, when disease of the joint supervenes either imme- 
diately in connection with the necrosis, or manifests itself as a distinct 
disease some time after the necrosis has been cured, it seems to me we 
have to deal with a state of constitution very specially predisposed to 
pyssmia or other form of blood-poisoning. In the rarer cases, where 
amputation had to be performed for chronic necrosis of the shaft of the 
femur, the same conditions seem to have led to similar results. Of 6 
such amputations, 4 recovered and 2 died. 

As regards amputation in acute necrosis of the femur and humerus, 
whether the diseased action arise idiopathically or from injury, the - 
results are so disastrous that for many years 1 have refrained from 
operating, as I believe the patient has a better chance for life by trust- 
ing to nature and careful treatment than by having the diseased limb 
removed. I know that it is very trying to witness the suiferings of 
young patients when labouring under the irritative fever accompanying 
acute necrosis, when it seems as if it were impossible for the constitu- 
tion to bear up against the exhausting process, and when removal of 
the affected mass by amputation seems so ready and simple a resource. 
Doubtless the condition of the patient is very dangerous ; but I repeat, 
from experience and observation of a large number of such cases, that 
the patient has a bettor chance without the operation ; for wo must 
remember what we are very apt to forget, when looking only at one 
view of the case, the unfavourable conditions which arc likely to super- 
vene after an operation performed in such a state, and when there is 
such a risk of blood-poisoning. After a time, when the irritative fever 
has 2)assed into hectic, and the discharges become more distinctly 
purulent, and when neighbouring joints are affected, amputation may 
be resorted to with better prospect of success ; but in most cases the 
jsurgeon will find himself rewarded for his anxiety and forbearance by 
dbcing his patient recover without mutilation.^ 

\ The amputations performed for malignant tumours are amongst 
tlmse that swell the mortality. But it may be noticed that the 
favourable or unfavourable results seem ty be dependent on certain 
conditions as to the situation of the tumour, whether it is developed 
in the bone and confined to that structure, or has commenced in or 
involved the soft parts of the limb, and also by the situation at which 
amputation is performed. Although in all cases of malignant disease, 
the state of the blood and peculiar cachexia which accompany such 
disease, have a marked influence in predisposing to pyaemia, thereby 
affecting the immediate result as to recovery from the operation, the 
raks seem most marked in cases where the tumour has originally been 
^yeloped in the soft parts, or in those where the soft parts have 
bjMme involved secondarily. Of 11 amputations through the femur 
malignant tumour, only 5 recovered. All of the successful cases 
, ; ' ^ See Lecture LVI., page 460, \ol. I. 
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were for tumours of the bone, and in 4 of them the growths were 
confined to the condyloid portion of the femur, whilst the amputation 
was performed at the junction of the middle and upper third of that 
bone. In the fifth case the tumour involved the lower part of the 
femur above the condyle, and the operation was performed through the 
trochanters. In 2 of the 6 fatal cases the condyles were originally 
affected, but in one of them the patient had refused to submit to the 
operation till the tumour had involved the shaft and soft parts. The 
other 4 were tumours of the shaft at its lower part In these cases, 
except one where the tumour seemed limited to the condyle, amputa^ 
tion through the trochanters was performed. In 2 cases death resulted 
from a form of secondary haemorrhage, or. rather a continuous oozing of 
a sanguineous discharge from the general surface of the stump j the 
others died with symptoms of pyaemia. Now, if we contrast these 
results with those of cases of a similar character where the amputation 
was performed beyond the bone affected, I think it will appear that 
not only do we give the patient a better chance of subsequent immunity 
from return of the disease, but that we diminish the immediate risk to 
life by performing what at first sight may appear a more serious opera- 
tion: Thus — of 4 cases of amputation at the shoulder -joint for 
malignant tumour of the arm, 3 recovered and 1 died ; of 3 amputations 
at the lower third of the thigh for malignant tumour of the tibia, all 
recovered ; and of 3 cases of amputation at the hii)“joint, 2 recovered 
and •! died. The fatal case of amputation at the shoulder was that of 
a boy whose friends had declined to permit amputation two years pre- 
viously, and who as strenuously urged its performance when the tumour 
had involved the soft parts, and when repeated Inemorrhagc had so 
exhausted him that I performed the operation only under j)rote8t In 
regard to the hip -joint, the two successful cases were examples of 
malignant tumour developed in the femur, and they both made excellent 
recoveries, although they were much exhausted at the time of the 
operation. The unsuccessful case was one of cancerous tumour of the 
Bolt parts. The patient had declined interference eighteen months 
previously, and the tumour had increased greatly, with marked cachexia^ 
at the time of the operation. / 

If, therefore, we exclude these two cases, find confine our observation 
to malignant tumours limited to the bone, all the cases of that kind in 
which amputfition was perfpnned beyond the affected bone recovered, 
whilst in those where amputation was ^ erformed through the continuity 
of the affected bone, 6 out of 1 1 died. Amputation at the hip I believe 
is really attended with as little if not less risk in its performance than 
oven amputation tlirough the trochanters ; andj whilst it affords the 
best chance for complete removal of the disease, it is also attended in 
most cases with a better chance of recovery from the operation. At 
the same time, when the tumour is limited to the condyle of the femur, 

I think that in the early stage amputation above the middle of the 
thigh is sufficiently safe, os in none of the four successful cases alluded 
to has the disease returned, though several years have passed since the 
operations were performed. 
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I have only to remark in regard to the statistics of amputatious 
from 1870 to presentf time, that, so far as a smaller number of cases 
enables me to generalise, these statistics strongly corroborate the in- 
ferences drawn in regard to tlie results of my former series as to ampu- 
tations for certain forms of disease, more especially in cases of amputation 
for malignant disease and Cases complicated ^vith necrosis. 

It will be noticed that in these latter tables there is a larger mor- 
tality in amputations of the upper extremity than in the former ; but a 
careful reference to the nature of the disease or injury in tlio fatal 
cases, taken iii connection with what has been already said in reference 
to the causes of death, will, 1 think, serve to explain tlie incroiised 
iQortality, and also to show how the results of statistics may fluctuate 
inde])endent of any change in treatment^ 

It must also be kept in mind how much the average is affected, in a 
comparatively small number of cases, by two or three fatal results. I 
am still of opinion that amputation for articular caries, or acute ulcera- 
tion of cartilage, would, as I have indicated, afford more favourable 
results than in cases of synovial degeneration. I found, however, in 
noting tlie two diseased states with a view to obtain statistical darta, 
that it was practically impossible to obtain reliable statistics, owing to 
the disorganised state of the joints and the imperfect history of a large 
number of cases. 

Amongst the miscellaneous cases of amputation, whilst some of 
.them possess features of individual interest, they suggest but little in 
regard to general principlea I would merely notice the case of 
amputation for gangrene arising from diffuse popliteal aneurism, as one 
of those which, I think, unfairly swell the mortality of amputation 
statistics. So far as regarded the amputatiou no case could have 
progressed more favourably, the stum^) had nearly healed, and the 
patient was sitting up in bed when he died in an instant from rupture 
of an aneurism of the aorta into the pericardium, a condition totally 
unconnected with the amputation. 

These general remarks on amputation have extended to greater 
length than I intended ; but, before concluding, I would, to prevent 
)[nisapprehension, recapitulate in the two following statements some 
j|(oints which I wish you to keep in mind. 

' Isf, In all ordinary cases the general rule holds good, that the 
smaller the amount of the body removed the less will be the risk to 
life. But in cases of primary amputation, where the bones are much 
comminuted or longitudinally fissured, 1 believe that amputation beyond 
the injured bone really diminishes the risk of pyaemia ; and that, in 
cases of malignant tumours of the shaft of a bone, amputation beyond 
the diseased bone is distinctly indicated, as it not only affords the 
greatest chance of immunity from the disease recurring, but actually 
diminishes the immediate risks. 

2d, That whilst, as a general method, 1 prefer a long and short 

As a further example of this fluctuation in results, I may state that during three 
lHHOcessive yean, 1860, '61, and '62, out of 63 amputations for disease 1 only lost 
/iChm patients. See Tables on page 746. 
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fiap^ with a moderate amount of muscle, to form a covering for the 
bone, the muscular substance saved should never be great, as Aat adds 
to the risks of suppuration and pyaemia ; and the muscle should merely 
be preserved at that part of the flap corresponding to the end of the 
bone. But in all cases of amputation for injury or malignant disease, 
I consider that two equal flaps of smaller dimensions, or the modified 
circular method, aro attended with less risk of retaining diseased 
structure, or of being followed by sloughing or pyaemia, and that in 
such cases little or no muscular structure should be retained. The 
form of the stump must yield to the more important coflsiderations of 
the complete removal of disease, and diminution of the risk to life. 



LECTURE LXXVII. 

Special Abiputations — The Upper Extremity — ^Amputation of the Distal Phalanx 
of Finger : of the whole Finger ; of Fingers and.tlioir Metacarpal Bonos ; of the 
Thumb— Partial Amputation of the Hand — Amputation at the Wrist- Joint — 
Lines of Incision and form of Flaps — Amputation of the Forearm — By Double 
Flap — Teale's Method by Transfixion. 

Thf general subject of amputation has now been fully discussed. It 
therefore only remains for mo to consider, as briefly as possible, the 
Special Amputations. I shall begin with those of the upper 
extremity. 

I?' 

Amputation of the Distal Phalanx of a Finger is an opera- 
tion which is seldom performed on the living body. In cases where 
the part is diseased we generally wait until the bone lias become 
loosened by exfoliation, and then separate it through a free longitudinal 
incision made in front of or at the side of the finger. By these means 
the digital extremity is saved, and a more satisfactory result obtained 
than could be by amputation. When the same part of the finger is 
injured by an accident to such an extent as to warrant its removal, the 
soft textures are generally so much destroyed as not to leave sufficient 
material fur the formation of a flap to cover the end of the bone. The 
operation is one, however, which the student may practise, with advan- 
to himself, on the dead subject, as giving him neatness and 
^exterity in performing disarticulation. 

^ In 'amputating the distal phalanx of the finger, we must keep in 
fisind that the proximal end of the })halanx has a slight projection, 
which overlaps the articular end of the middle phalanx, when the 
,&ger is kept straight ; but when the distal phalanx is flexed the rela- 
tions of the bones are altered, and the articular end of the middle 
phalanx is then made prominent, and the ligamentous and other soft 
textures covering it are rendered tense. In performing the operation, 
the surgeon grasps the extremity of the phalanx between his finger and 
thumb, flexes it as far as possible, and, with a narrow bistouiy, cuts 
directly upon the projecting end of the middle phalanx, carrying his 
incision fairly across the posterior aspect of the joint, which is thus 
opened. He next, with the point of ^e knife, di^es the lateral liga- 
mnts so as to free the articular end of the distal phalanx and allow 
blade of ihe knife to be passed in front of it. He then cuts a Sap 
to cover the stump from the anterior aspect of the finger, 
proceeding .may be reversed when the joint cannot be bent. 
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The surgeon then transfixes the soft parts in front of the jos||^ and 
outs the fiap ; next opens the articulation from before^ ^ividoS the 
short lateral ligaments^ and disarticulates the phalanx by catting Jbaok* 
wards. When, owing to disease or injury, soft parts cannot be 
obtained to cover the end of the middle phalanx, we require to remove 
a portion of it, and with this view we must shape our fiaps from tho 
sound textures, and with the bone*pliers snip off a portion of the bone. 
If we are thus able to leave the attachment of the superficial fiexor 
tendon, the stump so left will be useful ; but when we have to ampu- 
tate close to, or at, the articulation between the middle and proximal 
phalanges, it is better to amputate at the metacarpo-phalangeai articu- 
lation, as the short stiff stump left would be a deformity, and rather 
interfere with the use of the other fingers. The only case where it is 
sometimes advisable to amputate at the junction of the middle and 
proximal phalanges, is in the case of the forefinger, as the stump serves 
as a counterpoint to the thumb for prehensile purposes. i 


Amputation of the Finger at the metacarpo-phalangeal joint is 
performed thus: — An assistant holds the forearm and wrist firmly 
with one hand, whilst with the other he separates the fingers on either 
side of the one to bo removed, and bends them so as to keep them ouh* 
of the way. The surgeon, standing in front of the patient, seizes this^ 
finger to bo removed vrith his left hand, and uses it as a lever, to twist it 
in different directions to render the ligamentous textures tense over the 
articular end of the phalanx, so as to effect their division more readily. 
The point of the knife is then placed over the middle line of the meta* 
carpal bone, at least half an inch higher up than the joints The incision 
is carried straight down, till near the web between the fingers, when 
it is made to diverge slightly to one side of the finger, and carried 
fairly down into the palm, m an oblique direction, couveiging again 
towards the middle line ; from this point it again diveiges towards the 
web, on the opposite side of the finger, and is then made to pass up- 
wards, converging to and terminating in the original incision on the 
dorsal aspect of the hand. The extensor tendon, capsular and lateral 
ligaments, are then divided and disarticulation having been thua^ 
effected, the surgeon draws down and extends the finger, and remove^ 
it by dividing the flexor tendons at one sweep of his knife. The 
result IS a V-shaped incision, which, when the fingers are approximated^ 
forms a single linear wound. The digit J arteries require to be secured, 
and a point or two of suture* introduced to close the wound. When 
the oval method is adopted, the incision is brought round the root of 
the finger without cutting into the palm ; but this results in a puckered 
projection — an unseemly appearance, whith is avoided by the V -shaped 
incision. The operation may also be performed with the same result 


by the method represented in plate XX., fig. 1. The hand being 
held as before, with the fingers well separated, the surgeon lays the 
edge of a long narrow bistoury against the tense web close to th^ 
finger, and cuts into the joints and by a rapid movement causes 
heel of the knife to cut the palm, and the point of the knife to divm^ 
the skin on the dorsal aspect, higher up beyond the join^ tWistS 
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divide the faitei:id ligments, pushes the fi^eolfi^end of 
the' aaldoi to allow the k^e to pass round it> and con^letes 

the <yfiianilion ^ cutting through the web of the fingers on the oj^site 
side to where he beg^ his incision. This latter method, though simple 
and rapidly effected, requires practice, to avoid cross-cutting in round- 
ing the end of the bone to cut outwards. By whatever method the 
fii^r has been amputated, care should bo taken to preserve the paral- 
lelfatn of the contiguous fingers ; and for this purpose I always intro* 
dace an elongated pad of lint between the fingers, extending from the 
points to the articulation of the middle witli the proximal phalanx. 
This .prevents their being dragged too closely together, and so impair- 
ing the usefulness of the hand. The less dressing over the incision 
tke better. 

The mere cartilaginous head of the metacaiqml bone may be removed 
without injury, as some think this facilitates the healing of the wound, 
although, for my own port, 1 think it better to leave it on. But unless 
disease or injury compel us, on no account should the broad portion 
of the metacarpal bone beyond the head be removed in the case of the 
middle or ring fingers. It is sometimes advised as leaving a neater 
hand ; but it is quite inadmissible on such a plea. That portion of the 
bone forms the keystone of the metacarpal arch, and its removal permits 
the other metacarpal bones to fall inwards, and so the usefulness of 
the hand is impaired. In the case of the little or forefinger, which are 
placed laterally, the objection does not exist, and the oblique section of 
their metacarpal bones beyond the articulation obviates deformity. In 
the case of the forefinger, the usefulness of the hand is increased rather 
than impaired by the procedure, as then the middle-finger takes the 
place of the forefinger in i elation to the thumb, more easily than when 
the projection of the metacarpal bone is present. The method of 
removing the end of the metacarpal bone of the forefinger is shown 
in plate XX., fig. 2. The incision of the soft parts is similar to that 
already described, only placed to the side, so that the cicatrix may be 
less observable. The section of the bone is best effected by the oblique 
^isutting bone-pliers. 

^ In amputation of a finger, along with a portion of its metacarpal 
^bone, the incision is commenced half-an-incb above the point at which 
contemplate dividing the bone, and is carried down along the middle , 
line of the metacarpal bone till it reaches the web of the finger, where 
it diverges to form the V-incision, as in amputation at the metacarpo- 
phalangeal joint. The extensor tendon is cut across, and the metacarpal 
bone cleared from the soft parts attached to its sides. Its section is 
then accomplished by Liston’s bone-pliers. They should be applied 
perpendicularly, with their flat surface towards the part to be left 
When the bone is divided, the end is raised by means of a hook or 
forceps, and with the point of the bistoury cutting upon the bone we 
dear ito palmar surface with the least possible interference with the 
^ structures in that region, dividing the flexor tendons as we cut out ftt 
the web between the fingers. Thus the palm is scarcely touched, and 
a comparatively superficial wound, results. Formerly, when the me^ 
,/^urpal saw was used, the whole thickness of the palm was necessarily 
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divided to permit of Bcction of the bone. Disai^iculatioif 
at the carpo-metacarpal joint should nearer be performed t|1ii%ei^'|.eaTe 
even the small portion of the metacarpal bone, because,^ 
any one of the articulations here, there is communication ‘^th the 
whole range, and inflammation of these irregular articulations is Very 
apt to occur, and serious consequences, both local and general^ may 
follow. In some cases, as for malignant tumours of a metacarpal bone,, 
we may be obliged to disarticulate.- In removal of the little finger, 
with its metacarpal bone, the incision of the soft parts is made along 
the ulnar aspect of the bone, to avoid deformity on the dorsum of the 
hand; and in disarticulating, the knife passed between it and the 
fourth metacarpal bone should have its edge turned towards, and be 
made to cut upon, that metacarpal bone, as the articulation is oblique, 
and division of the strong interosseous ligament is most readily effected 
in this way, and disarticulation is then easily accomplished. 

Amputation op the Thumb. — ^Amputation of the distal phalanx, 
or at the joint between the proximal phalanx and the metacarpal bone 
of the thumb, is performed in the same way as in the fingers ; but the 
usefulness of even a small portion of the thumb is so great that it is 
important to save parts of the phalanges by irregular operations, which 
we would not think of performing on the fingers. Amputation of the 
thumb, along with its metacar|,al bone, is therefore avoided, except in 
cases of dire necessity. When, however, disarticulation is required, it 
is not obnoxious to the risks incurred in amputating the other met** 
carpal bones at their junction with the carpus, for the os trapezium, . 
with which it is articulated, lies on a plane anterior to, and does no^ 
implicate the other carpal joints. 

The amputation may be performed in various ways. Th, best plan is 
by the V-shaped incision, either made by cutting from the skin, as in the 
case of the fingers, or partly by transfixion, and partly by incision from 
without (plate XX., figs. 4, 5, and 6). The latter method is more rapid 
and elegant in execution, and gives the same result. Suppose the left 
thumb is to be removed : The surgeon grasps its extremity with the 
forefinger and thumb of his left hand, inserts the point of a long/ 
bistoury on the dorsal aspect of, and about half-an-inch above, the carpq^f" 
metacarpal joint, and carries the blade obliquely over and towa.rd£i the 
ulnar side of the metacarpal bone, with a bold and decided sweep, so 
as at once to divide the parts forming the web between the thumb and 
index finger. Next, without withdrawing the point of the bistoury, he 
bends forward the tlyiimb, as represented in plate XX., fig. 4, so as 
to relax the muscles forming the ball of the thumb, passes his knife in 
front of the metacarpal bone, brings its 't)oint out at the first incision, 
and turns its edge almost directly towards the shin ; pushes the thumb 
outwards, as in fig. 5, to render the parts tense, and cuts tow^ the 
surface ; then, forcibly throwing back the thumb, he opens the joint . 
between the trapezium and metacarpal bone of the thumb, and com^ 
pletes the disarticulation. If the ri^t thumb is to be amputated, tl|^ 
surgeon beginsby transfixion, and completes his palmar flap or incision'^ 
liod of .ttie knife to the web of the thumb, cam^ 
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the b^e lipidljr through the soft parts on the dorsal aspect^ termi 
natiqgin ^ first incision at the upper point of transfixion, and con- 
cludies b 7 disartieolating, as in the former case. By this method the 
amputation can be performed with great rapidity, and without with- 
drawing the knife from the incisions till they are completed. The 
appearance of the elliptical wound left after disarticulation is shown in 
plate XX., fig. 6, and the result after the wound has healed is a simple 
linear cicatrix. 

Partial Amputation of the Hand is generally required for in- 
jury, and consequently the operative procedure must vary in each case, 
according to the amount and direction of the destruction of parts. 
Under certain circumstances it may bo performed by means of a large 
flap from the palmar aspect ; the metacarpal bones being removed, or 
sawn through close to the carpal articulation, and the thumb preserved, 
as represented in plate XX., fig. 7, or by two smaller flaps anterior and 
posterior. In many cases we must construct the best coveiing wo can 
by shaping the spund portions of the soft textures, to adapt themselves 
to the surface of the stump. In all cases where wo can save a finger, 
or a portion of a finger, as an opponent to the thumb, it is most im- 
poitant to do so ; but even when the thumb and a portion of tlio hand 
can be saved, it should be done, as an artificial opposing power can bo 
fitted to the stump. If, liowever, the carpo-metucarpal joints of the 
fingeis, and that of the thumb, be injured, and its long flexor tendon 
torn, there is little use, and considerable risk, in attempting partial 
’ putation, as the movement of the parts would be lost, and unhealthy 
'""^t.^unmation and suppuration very likely to occur Amputation at 
. e wiist, under such circumstances, would be the better plan. When- 
ve we can avoid opening into the carpo-metacarpal articulation vre 
) light to do so, for reasons already given, 

A]UPUTATI0N at the Wrist affords excellent results in suitable 
cases, but these are not of common occurrence. The object in per- 
forming this operation, instead of amputating higher up, is not to get 
longer stump, but with the view of retaining the movements of pro- 
nation and supination, and consequently the greater use of the stump, 
obtain this advantage, the lower radio-ulnar articulation must be 
rd. Hence there is no use in performing this amputation in cases 
of disease of the wrist-joint, as in such cases, where amputation is war- 
ranted, the lower radio-ulnar articulation is almost always implicated, 
and we obtain a better stump by amputation of the forearm. The 
cases suitable for amputation at the wrist are those of injuries in 
which no part of the hand can be saved, but where the lower radio- 
ulnar articulation is intact, and where we can obtain sufficient flaps of 
sound skin to form a covering for the stump. 1 have performed the 
operation with very successful results in several such cases. The 
modified circular method is in roy opinion preferable to a flap saved 
the palmar aspect, as sometimes recommended.^ In performing 
,^iibe operation, the assistant who holds the forearm should draw up the 
integuments tightly, The surgeon then makes a slightly curved inci- 

^ Plato XX., fig. 8. 
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Sion with its convexity downwardsi on the dorsum of ihe This 

incision' should begin about two inches below the styloid processes of 
the ulna and radius, and should join, with a gentle curve, a StmQar in« 
cision carried over the forepart of the wrist These incisicms should 
divide the skin, fat, and fascia ; and a few touches with the knife en- 
able the assistant to retract the loosened integuments to a level with, 
or a little above, the styloid processes. The flexor and extensor 
tendons are rendered tense, and divided with a circular sweep of the 
knife below that point. The joint is then opened by dividing the 
lateral ligament on the outer or inner side, as most convenient for the 
operator, and disarticulation accomplished from behind forwards. By 
following this plan, we find that when the operation is completed the 
flaps come well over the ends of the bones, which are covered with 
sound skin; whereas, in the ordinary flap method, the styloid pro- 
cesses correspond to and tend to project at the angles of the incisions 
where the bases of the flaps unite. The vessels requiring ligature, in 
this operation, are the radial and ulnar ; sometimes, but rarely, the 
terminal twigs of the interosseous artery. During the after-treatment 
the forearm should be placed in the position between pronation and 
supination. 

Amputation tuuough the Forearm may be performed by the 
double-flap method, by transfixion, by cutting the flaps from without 
inwards, so as to avoid redundancy of muscle, or by a long and short 
flap on Tealo^s principle. By any of these methods an excellent stump 
can bo obtained, and our choice is often regulated by the conditions 
demanding the operation. In all cases of primary amputations the 
plan of cutting our flaps from without inwards answers best; it en- 
ables us to shape the flaps more regularly, to avoid injured tissue, and 
to leave only a very moderate amount of muscular and tendinous struc- 
ture in the flaps. If we operate by transfixion in such a case, the 
tendons and muscles loosened from their connections by the injury 
yield, and are dragged out before the knife and cut irregularly, leaving 
a redundancy of muscle and ragged surface. In operating, we shap^ 
two equal rounded flaps from the anterior and posterior aspects of tlfe 
forearm, dissect the integuments, fat, and fascia, upwards for at least 
two inches, the assistant retracting the skin. Then the muscles are 
divided obliquely upwards to the bone, leaving only a small quantity of 
muscle on the anterior aspect ; the knife ' i swept round and between 
the bones, the flaps retracted, tife bones sawn through, and the opera- 
tion completed by securing the vessels, and bringing the flaps into 
apposition by sutures. ""When the operation is undertaken for disease, 
the muscular tissue is generally atrophied and not likely to be redundant^ 
and the tendons being attached inferiorly, the flaps can be cut smoothly 
and evenly by transfixion, and without disturbance of the natural con- 
nection of parts. In performing the double-flap operation by trans- 
fixion, the arm being held between pronation and supination, the^, 
surgeon grasps the soft parts covering the sides of the foreanfi, artf ^ 
draws as inuch of them as possible towards the posterior aspect of thd; 
lixnb, so as to obtain as broad and bullgr a posterior flap as possibla^r^ 
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He base of bk fhmi the radial towards the 

ulnaK^si^Oof 4^ and in the ease of the right forearm, from the 

ulnar towartetto radial dde of the left foieann, making his knife pass 
close to|be posterior surfacest>f the bones, and then carries it down so 
as to'nttt out a gently>rounded flap about or 3 inches tong. Again 
he inserts his knife in front, about half-an-inch lower than the former 
point of transfixion, and cuts a flap to correspond with the posterior 
one. Both flaps are then forcibly retracted, the knife applied so as to 
clear the bones at least an inch higher than the point of transfixion, 
the interosseous textures divided, the bones sawn through, and the 
operation completed as in the former method. Or the operator may 
make his second flap by cutting from the skin inwarda In either 
case, to facilitate the formation of the anterior flap, the assistant should 
supinate the forearm when the posterior flap is completed. In my own 
practice I generally cut the posterior flap somewhat longer than the 
anterior (as represented in plate XXL, fig. 1), so that it may fold over 
the ends of the bone as the wound heals, and thus the cicatrix does 
not correspond to the end of the bones. The reason why the knife is 
entered lower down in transfixing for the second flap is to avoid cross- 
cutting the base of the first flap, which is otherwise almost certain to 
occur. 

Amputation of the forearm by a long and short flap, on Teale’s 
principle, aifords an excellent result, and can be most readily performed 
as follows : — The forearm being held as formerly described, or slightly 
supinated, the surgeon, managing the soft parts as in the former case, 
transfixes in front of the bones, and carries his knife directly down 
close to the bones, without any inclination to the surface, for about 
four inches ; he does not cut out at this point, but, drawing the knife 
back in the track of the incision for about two inches, turns its edge 
directly towards the surface, and cuts out there, so as to form a short 
square flap ; then at the point where the longitudinal incisions ter- 
minated he divides all the soft parts on the back part of the forearm 
with a decided circular sweep of his knife, and separates the long 
[uare flap so marked out rapidly up to its base. The bones are then 
ired and sawn through, and the operation completed, care being 
iken to adjust the angles of the flaps exactly to each other. 

.The vessels which require to be secured after amputation of the 
forearm are the radial, ulnar, and interosseous. The two first are 
easily seen and secured. The radial lies very superficial and to the 
outer side of the anterior flap. The ulnar is deeper, and in muscular 
limbs sometimes retracts a little, but the position of the ulnar nerve at ^ 
ofice guides to the vessel. The posterior interosseous and its branches 
are seen on the posterior flap, but the anterior interosseous, which lies 
deep, is sometimes difficult to secure, as it retract<s amongst the deep 
muscles. It should always be looked for and secured, as it may cease 
to bleed at the time of the operation, but is sure to bleed and give rise 
.^ trouble afterwards. In this operation, and indeed in all amputations, ' 
|ihe nerves should be drawn out a little, and cut short, so as to prevent 
«!them becoming adherent over the bone, or in the cicati*ix, as shown in 
iplate i and % apd so giving rise to a painfol stump 
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j\mput.'ition.s in the Upper Extremity — At tlie Klbov. Joint —Amputation 

of the Upper Ann by the Circular Method ; by the Aiitcro rosterior and Lateral 
Flap Methods— Tealc’s Method — Amputation at the Shoulder- Joint : by a large 
Deltoid Flap ; by Double-Flap Method — Advantages and Disadvantages of each 
— the Author’s own Method : its Ad vaiitogcs— Details oi hi** mode of conducting 
the Operation — Amputation of Arm and Scapula. 

Amputation at the Eijjow-Joint is seldom performed, because, in 
the cases where it would bo desirable, we can rarely got a sufficiency of 
sound texture, to form a covering for the large condyloid end of the 
bone. In a case ir: wliicli I operated for tlie elfects of an old burn, I 
bad to form a long flap from the soft parts on the outer side of the 
forearm, and a flap from that position, or from the inner side, may 
occasionally bo obtained in cases of recent injury, to enable us to got a 
covering. The preferable method, wlien wc have the choice, is to cut 
a long flap from the anterior aspect of the joint, and a smaller one 
posteriorly, either by transfixion immediately below the condyles, and 
cutting towards the surface so as to form a long flap, as represented in 
plate XXL, fig. 2, and then dividing tlie soft parts on the back by a 
circular cut ; or by cufcling a similar flap from the surface inwards, then 
opening the joint in front, dividing the lateral ligaments, and separat- 
ing the attachment of the triceps to the olecranon })rocess, so as to 
complete the removal of the forearm. The result of this method is 
shown in plate XXL, fig. 3. Wlicn the arteries are secured and the 
nerves cut short, the anterior flap folds over the condyles, and is easily 
maiiitainod in position. 

Amputation of the Upper Arm is perhaps the simplest of all 
amputations. It may he effected^with almost equal success by the old 
circular or the modified circular method, or by antero-posterior or 
lateral flaps. In performing the circular operation (plate XXI., figa 6 
and 7), the integument should be well drawn up by an assistant. The 
operator should then bend his right knee, place his hand and wrist 
well round the arm, and begin his incision in such a position that, by 
rising and cutting simultaneously, he can cause the cutting edge of the 
knife to traverse the circumference of the arm at one sweep. The skin, 
fat, and fascia, so cut, should tlien be retracted by the assistant, and 
the muscular and other textures cut through to the bone by a second 
circular ciL.. These should in their turn be drawn upwards, the 
muscles immediately surrounding the bone projected, and the edge of 
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the knife, applied obliquely, so as to convert the projection into a 
hollow cone. ^ The soft parts are then held back so as to allow the 
bone to be sawn as high as exposed. Tims, when the soft parts arc 
restored to their position, they form a hollow cone, of which the sec- 
tion of the bone fonns the apex. When healed, the result is a well- 
covered and very useful stump. The aiitero-posterior or lateral-flap 
method is performed by means of transfixion (plate XXL, fig. 8). TJio 
soft parts should be grasped and pinched up by the left hand of the 
operator, so as to enable him to transfix with the blade of the knife 
close to the bone. He should tluui cut downwards ami outw’ards 
through the muscles and skin, making a well-proportioned and neatly- 
rounded flap. After that has been effected, ho shoul<l re-insert the 
knife half-an-inch below the former point of transfixion, close to the 
bone on the opposite side, and make a second flap to correspond exactly 
• with the first. The flaps should bo well I'ctracted, and the bone 
cleared and cut at a point at least an inch and a half above the angles 
of the incisions, and the bone sawn through there. All further retrac- 
tion must then be avf)ided, lest the periosteum be dragged up from off 
the divided bone. Many surgical authorities seem to consider it a 
matter of indifference whether this amputation be performed by antero- 
posterior or lateral flaps. My own cxperienco leads me to a different 
conclusion. I think that wiicnever the upper ami is to be amputated 
at or near the middle, the method by lateral flaps (external and internal) 
should bo adopted in preference to flaps from the anterior and posterior 
aspects of the limb, lii the former, the line of the base of tlie external 
flap crosses the line in which the divided humerus is raised by the 
action of the deltoid, and consequently the flap folds over the bone as 
it is raised. But if we adopt the antcro-postcrior flaps, the line of 
union of the flaps corresponds to that in wlnVh the end of tlio bone 
will be raised after section, and hciicc it is liable to bo projected at 
the angle of incision. In fact, the lateral-flap method in tins region 
has the same advantage that the antero posterior flaps have in regard 
to amputation in the thigh. 

Teale's method (plate XXL, figs. 4 and 5), by a long external and 
*very short internal fliip, answers admirably in cases of disease of the 
forearm, in which the muscles of the limb are atro^tliied, or the textures 
condensed by inflammatory exudation. I have i>erformcd it in several 
such cases with excellent results. The following is the method : — I 
grasp the soft parts on the outside of the arm, about four inches above 
the external condyle of the humerus, so as to separate tliern from tlie 
bone, and transfix there, taking care to include fully half the circum- 
ference of the limb, and then carry the knife downwards parallel to the 
bone, without inclining it in any direction, until it arrives at the con- 
dyle, when I turn its "edge at a right angle to the skin and cut directly 
outwards, the assistant at the same time drawing up the skin. This 
long square flap is then held aside, and the soft parts on the inside of 
the arm divided with a single circular sweep of the knife, about an inch 
and a half below the point of transfixion, so as to form a short square 
flap, which is rapidly separated from the bone up to the base of the 
long flap. Both flaps are then retracted, and the bone cleared and 
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sawn through about an inch higher up. The vessels ai*e then sccurerl, 
the nerves cut short, and the haps carefully adjusted. 

Amputation at the Shoulder- Joint may be performed by various 
methods. The two which have hitherto ])ecn generally adopted arc — 
amputation by a large deltoid flap, and that by two lateral flai)s. 

Amputation by a large Deltoid Flap consists in cutting, either by 
transfixion or from without inwards, a large flap, including nearly the 
whohj of the deltoid muscle, the ann being somewhat abducted to enable 
the surgeon to grasp and cut the flap more (^a^ily. The flap is then 
raised towards its scapular attachments, so as to expose the joint (plate 
XX 11., fig. 1). The assistant then pushes the arm forcibly acrc»ss the 
body, so as to render prominent the head and tuberosities of the 
liumerus. The surgeon cuts directly upon the tense capsule and tendons 
of the capsular muscles, so as to open the articulation ; rotating thq# 
arm outwards and inwards to divide thoroughly any resisting fibres of 
the external rotator or subscapularis tendons, turns out the head of the 
bone from its socket, and passes the knife on the inner side of the bone 
to divide the soft textures in the axilla, and form a short flap to meet 
the deltoid As tlie surgef)n cuts out, the assistant grasps the lower 
flap between his fingtirs Jind thumb, so as to command the axillary 
vessels before they are divided (plate XXII., fig. 2). 

The Ihuble-Hap method consists in forming, either by transfixion or 
rapid dissection, two nearly ecpial and gently roumled flaps, one from 
the posterior, the utluirfrom the anterior aspect of the shoulder. When 
transfixion is adopted the patient is brouglit close to the edge of the 
table and turned on his side. The affected limb is held somewhat 
al)ducted by the assistant, who stands on the opposite side of the tabic. 
If the left arm is to be removed, the surgeon introduces his knife from 
the posterior ])ordcr of the axilla, pa.sses it obliquely upwards over and 
close to the licad of the humerus, and brings out the point opj)osito tlio 
centre of the acromion process, and cuts downwards so as to form a 
rounded posterior flap (plate XXII., lig. 3). The flap being raised, 
exposes the outer surface of tlio joint, the assistuiit draws the arm 
across Ihe chest so as to project the head of tlie humerus, and; the 
operator tlivides the capside and capsular tendons, disarticulates, und 
then ])laces his knife oji tlie inner .'side of the bone (plate XXII., fig. 4), 
and cuts the anterior flap. If the right limb is to bo removed the 
knife is introduced from umjer the imuit of the acromion, passed over 
the head of the humerus, and brought out at the posterior margin of 
the axilla to form tlie posterior flap. The vessels arc commanded and 
the operation completed as already described. 

Tliis plan of operating is that gcnenally adopted ; for although the 
deltoid flap makes an excellent covering, and admits of great facility in 
disarticulation, yet the amount of exposed cut surface and the double 
line of cicatrix contrast unfixvourably witli the single central linear scar 
left by the double-flap method. Moreover, the great length of tissue 
required in the deltoid flap cannot often bo obtained in cases requiring 
amputation at the shoulder. 

As regards the method by double-flap, if we look at the result of 
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such an amputataon when recently performed, especially if executed by 
cutting the textures from without inwards, nothing can look better ; — 
the two flaps joining neatly in their central line, and sufficiently full 
to give roundness and to fill up the space under the acromion. Kut if 
we look at such a stump some time after the healing process has been 
effected, the form of the stump will be found much altered, not nuirely 
from atrophy of texture common to all stumps, but from retraction of 
the muscular constituent-s of the flaps. The fibres of the pectoralis 
major retracting towards the sternum, and those of the latissiraus dorsi 
and teres major towards the scapula 
and si)iiie, cause a separation, espeeb 
ally at the lower part of the line of 
union, and give rise to the fonna- 
tion of a deep ugly hollow under 
l|tho acromion, as seen in the adjoin- 
ing woodcut (fig. 154), 

In 185G, from a perusal of Pro- 
fessor Langenbeck^sand M. Baudens' 

Memmrs on Exemon of tJie SJiouhkr 
for GmsJuit Wounds^ I was induced 
to adopt the method of excision by 
a single linear incision made down 
upon the head and neck of the 
humenis, beginning immediately 
external to the coracoid process, 
instead of the V-shaped incision 
then practised here. In performing 
the operation on the living subject, 

I ViTas struck not only by the ease 
with which disarticulation could 
thus be accomplished, but also by observing that from the deltoid being 
divided so far forward, there was no trou])le with bleeding from the 
trunk of the posterior circumflex artery, which in other methods is 
always divided and often jn-oves troublesome. In demonstrating th(! 
-operation to my class at that time, I jjointed out that it ])osses.sftd 
aU'Other advantage — namely, that if, in procce<liiig to excise the luiad 
of the humerus, the injury or disease were found to bo moic extensive 
than anticipated, we could form — by simply carrying tlic incision ])ack 
towards the posterior fold of the axilla, as I then cxj)resse.d myself — a 
very tolerable stump. But when, after performing the excision, 1 com- 
pleted the demonstration by converting the excision into an amputation, 
it struck me that the result would be even better than that of the 
ordinary method. Accordingly, I determined to adopt it on the first 
suitable case which I met with. 

Some short time afterwards two cases of injury were sent to my 
care requiring amputation at the shoulder : one the result of a railway 
accident, shattering and tearing the upi>er arm ; the other, a gunshot 
wound shattering the tuberosities and shaft. In ’these two cases I 
carried out the plan, and the result was so perfect in both that I have 
since resorted to it in every instance where the nature of the case 
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admitted of its performance. Indeed, the only iikstaBces in which I 
could not perforin it have been two: the one a caMS of secondary 
amputation for a burn, in which, from the state of the textures, I was 
compelled to form the Hap entirely from the front ; and the other a 
case requiring amputation from the presence of a malignant tumour, to 
which the skin was adherent, and w'herc only two very small flaps could 
be obtained from the sound textures. 

What 1 have alrearly said might almost indicate the method 
pro[M)se(L I3ut to describe it more distinctly and fully. — Supposing 
the riglit arm to be the .subject of amputation. The ami being slightly 
abducted, and the head of the humerus rotated outwards, with a 
broad strong bistoury I cut down upon the inner aspect of the head of 
the huiiieru.s, inimodiately external to the coracoid proce.ss, and’ carry 
the incision down through the clavicular fibres of the deltoid and 
pectoralis major muscles, till I reach the humeral attachment of th^ 
latter muscle, which I divide. I then with a gentle curve carry my 
incision across and fairly through the lower fibres of the deltoid towards, 
but not through, the po.sterior border of the axilla. Unless the textures 
be mu(;h turn, 1 next mark out the line of the lower part of the inner 
section by carrying an incision, through the awl fat only, from the.^ 

point wlien; iny straight incision lerniinated, acros.s the inside of the « 
arm, to meet the, incision at the outer pai t. This ensures accuracy in 
the lim; of union, but is not essential. If the fibres of the deltoid have 
been thoroughly div ided in the line of incision, tlie flap so marked out, 
along witli the po.sterior circumflex art(iry, wliicli enters its deep surface, 
can be easily separated by the point of the finger from the bone and 
joint, and drawn upwards and backwards, so as to expose the head and 
tuberosities, witliout further use of the knife. The tendinous insertions 
of the capsular iuuscl(‘s, the long head of the biccqis, and the capsule, 
are next divided by cutting directly on the tuberosities and head of 
tJie Ijone ; and the broad subscajiiilar tendon especially, being very 
fully exposed by tlio incision, can bo much more easily and coinjiletely 
divided and disarticulation effected, than in the double-flap method. 
By keeping the large posterior flap out of the way by a broad copper 
s]>atula or the fingers of an assistant, and taking care to keep the edg',5 
of the knife clo.sr; to the bone, as in excision, the trunk of the posterior 
circumflex is protected. Disarticulation is then accomplished, and the 
limb removetl by dividing the remaining soft parts on the axillary aspcct. 
The only vessel wliich Ifleeds is the anwrior circumflex divided in the 
first incision, and, if iicci'ssar/, a pair of catch forceps can be placed on 
it at once. In regard to tlie axillary vessels, they can either be com- 
pressed by an assistiint before coinjdeting the division of the soft part 
on the axillary aspect j or, to avoid all risk, the axillary artery may be 
exposed, tied, and divided between two ligatures, so as to allow it to 
K*.tract before dividing the other textures. 

In cases where the limb is very muscular, I dissect the skin and fat 
from the deltoid at the lower part, and then divide the muscular fibres 
higher up by a second incision, so as to avoid redundancy of muscular 
tissue. After arresting bleeding, and cutting the nerves short, I bring 
the edges together with a few points of suture, leaving an opening at the 
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lo\v«T and back jwirt, tbrou^di which the ligatures are brouglit out, and 
the free escape of blood and other discliarge permitted. 

The dressing I use is very simple, Inniig merely a flat pad of lint 
secured by a six-tailed split cloth, the tails bi'ing tied on the opposite 
side of the body. 

The advantages I claim for this plan are — lx/. The fulness and 
better form of the stump hdt after 
the healing, as shown in the results 
(lig. 155). 1^/. The poisterior cireiim- 
llex artery is not divided except in 
its small terinimd branches in front; 
whereas, both in the large deltoid 
Hap and tluj double-Hai) methods, the 
trunk of the vessel is dividetl in the 
early steps of tlie operation, and. 
retracting, ofttai gives rise to embar- 
rassing Inemorrhage. In t lie case of 
the didbiid singl<‘-ila]> method, the 
vitality of the Hap must be .s(*riond\ 
coinproiniM*d, as it dt'ponds chioHx 
on that vesM'l for its arterial supply. 

’3fl. Tin? great ease with which <li.s- 
articulation can be accoiujdished. 

Ill advocating the meiits of any 
particular plan of operation, we 
should be careful not to risk its 
rejnitation by claiming sujieriority for 
it, under all conditions, f)V(‘r every other i)laM, or ignoring its disadvan- 
tages in certain circumstance.^. There are ca.ses in wliich 1 would 
prefer the operation by double-H.ip, .such as tlio.se for malignant tumour, 
where wo wish to remove all the mirsciilar tissue of the dtdtoid, and 
leave nothing hut skin llajis. In tlnsse ca.ses a .single long Ha]» di.v 
sected from the subjacent tissues, ami depemling entirely for nouri.sh- 
meiit on the vascular supply of its base, is more apt to slough than two 
smaller ones would be. 

1 may say, however, after con.siderablc experience in amjiiitation at 
ihe shoulder-joint, that there are few cases in which the method I have 
recommended will not he found suitable ; ami wlu're it is so, 1 have 
no hesitation in a< I vising it as being prelerable to any otlier mctliod 1 
have eAcr practi.sed. 

Amputation of the Scapuia along with the arm i.s sometimes 
required in consequence of injury, or for tumours involving both the 
scapula and humerus, and the rc.sults of the cases in wJiicli it has been 
performed fully warrant it. In cases where the operation is necessitated, 
the surgeon must often require to modify his incisions, according to 
the position and connections of the disease, or the state of the injured 
parts. As a general rule, however, the operation is performed by 
dorsal and pectoral flaps from the axilla, to cover in the exposed 
surface. The posterior flap is marked out by making a lunated 
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incision with its coriv»*xity directo*! forwards, commencing along the 
upper margin of the scapula and passing down over the acromion 
process to the lowa r border of the axilla, and again passing back 
towards the, low(‘r pnrt of the base of the scapula. "J'lie anterior Hap 
is nc'xt marked out ]>y an incision conirneiicing ov(*r tlic clavicle, about 
an inch nearer the sternum than the coracoid process of the scapula, 
and carried down over the front of the axilla to its lower border, but 
there is no iMices.'.il}'^ for carrying this lower part of the incision towanls 
th(i sternum fmth<;r than to curve it slightly. 'J'he posterior flap is 
tluju to lx* dissected rapidly back, so as to expose the ])as(; of the 
.scapula. 'fhe o[)eraLor should then divid<; the integuments and 
bnim;ral attachments of the pectoralis muscle in tl*e line marked out 
for th(j anterior Hap, and clear and saw tlirough the clavicle on the 
sternal si<Ie f)f tin* cnraco-(daviciilar ligament. 'Fliis will enable him 
by a few touehes of the knife to expose the ax511;ny and supra scapular 
ve,.sse.Is, ami lie, can secun* tliem at once, <dther by the assistant gi*asping 
them heLvv(*en his iingei's, or, Ixitter, by tying them with double 
ligatures and dividing them. By this procedure the hajmoiThage from 
the great vessels ami the, suh scxpular and si i])i‘a-scapular branches will 
be avoided. The coracoid attachment of tlie lesser pectoral muscle 
is tln*n ilivided so ns to free, tiuj scapula from its anterior coniu'ctions. 
The lla[is now b(»ing held aside, the, attachinmits of the. trapezius to 
the scapula are. divid(‘<l. 1’lieseapula and aiiu are drawn outwards by 
the assistant, and the scajnilar attachments of the serratus magnus, 
rhomboids, ami hjvator angnli seajada^ muscles being stretched, are 
severed by a stroke? of tlie knih*, and the o[x*ration completed. The 
artery of the, l)a>e of the scapula will lx* now divided and ri'quire 
ligature. Souk? advisi? that wiien the* base of the* si'apula is e\ix)sed 
by ilissecting tlie posti'iior Hap, the museh‘s attacliing the scajaila to 
the trunk slionld he divided, tlie arm and scapula thrown forwards, 
the clavicle sawn through or disarticulated, and the anti'iior flap 
fornieil in cutting out. I prefcT the metluxl I have described, six^eially 
as pre, venting loss of blood as far as possible, but also because the 
ilivision of the soajuilar attachment of the serratus is more easily 
accomplished aft<*rtlic clavicle, is sawn through, and the scapula drawn 
from the side, b’emoval of the scapula alone,, for tumours, will be, 
considered wluui treating of op(*rations in the axillary region. 
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Aiiipiilations -*I.o\v<‘r Kxlivmil y “Ain|>iit.ition of (Ik* i'li.ilan^Uo.s of 

tlu' Tof.s : (»f till* rhalaii^'ri of tln‘i'r»‘at Too witli or wilhont its Motalarsal Kono 
— Paili.il ArnimtMtioiisof til** Ko*»t : «)f.in tlio To.*s : Ifcy’s ()|)orati(*n : Cliopart’s 
* (^jxT.ilioii — Aiiiiiiitati*)ii at till.* Aiikl** : liy Smii.*’s Mollnul : l»y a lar^r* Intoriial 
Flap — tttli*'!- Miidilicatioiis. 

TifK amputations of tlio lowvr nro porforimnl on tin*, same 

principlos as those of the upjMU-, but roipiiro to Ik* inoiliiliMl in n‘sp(.*cfc 
of form and uses of the jiart loft, 'Tho dotted lines on the jihintar 
and dorsal aspects of the. foot in fij;iires 1 and 2, plate XXI 1 1., indicate 
the linos of incision ^i,fejierally a<lopted in amputation of the tor‘s, and 
partial amputations of the foot. 

AMPUTATfON OF THE PHALANGES OF TUFs ToESmay bo necessitated 
by a variety of causes, such as injury, cario-iu'crosis, exostosis, onychia 
maligna ; or by tlie toe having become so distorted as to int(*rfere with 
jirogressioii. In the last-mentioned condition 1 have frerpieiitly saveil 
the toe by dividing the Ilexor or extensor tendons, and othei* nssistant 
tissues, so as to straigliteii the toe ; but tin; after-ti’oatment of such 
operations is often tedious and troublesome, so that am]mtatioji allbi'ds 
a more rajiid cure and ecpnilly gooil result, so fai- as tlieuse of tin* foot 
is conc(U'ncd. 

Amputation of the T(»e is, or should be, always pei foniu‘d at the 
junction of the jihalaiigcs with the metatarsal bone. 'J'he lines of 

t cision, and the nio<le of procedure, arc the same as in the corn^sjioiid 
g amputation of the finger ; only we must riUMillect that the j()iiit 
lies farther removed from the web b(‘tween tluj toes than the Jiieta- 
carpo-phalangeal joint of the fingers. Tlic airipntation i.s accomjilished 
thus: — The point of the bistoury is inserted over the middle line, of 
the toe to be removed, lialf-an-incli above the joint, canbid down, 
gradually diverging to one side as it approaches tlie weh, ami is carried 
through that into the sole of the foot. From the ]ihintar asp(*ct it is 
carried upwards, on the o])positc side of the toe, converging into the 
original incision. The strong flexor tendons on tlie jilantar aspect of 
the toe. are divided, the lateral ligaments cut with the point of the 
knife, and disarticulation effected. When thebl(*eding is arrested, and 
the adjoining toes are closely ap»pi*o.ximatcd, the loss of the toe is 
scarcely perceptible. The key to easy disarticulation of the toe is 
comi)lete division of the strong flexor tendons, and to effect this at 
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once I extend the toe forcibly upwards so soon as the incisions of the 
soft parts are completed ; and this enables me to twist the toe so as 
easily to oi)on the joint and divide the lateral ligaments. 

fn performing Amputatton ofthk Piialanciks of the Gueat Toe, 
wo recpiire lo .sjiv(3 all the intogiimonts wo can, to cover i)i the largo 
distal extremity of the metatarsal hone, and with this view we take 
care not to make the incision diverge laterally till it has passed for 
some distance lu'yond the articular eml of the proximal ])l)ai.iiix, f)r we 
eveji carry the incision directly down to near the middle of that phalanx, 
and then cut circularly round the toe, thus mc.rking out tno srpiare 
flaps of skin. In either mode the internal ilaj» rerjuires f o be dissected, 
the texture forming the web on tlie otiHt side divided, ami tlicn the 
flexor tendon cut, and <lisarticiilation accomplished, as in the other toes. 
The sesamoid hoiKiS may re<[nire to be remove d along with the phalanges. 
No part of the articidar surface or extremity of the metatarsal bone of 
the great toe should be removed witJi a view to neatness of the .stump, 
as it forms tl»e anterior (^xtrrmiity of the anter()-])osterior arch of tlie 
foot, and its removal seriously injun's both progressum aiid the support 
which tin* arclicd iorm of the foot alfords. 

When injuiy or diM‘ase necessitat(‘s AururATloN oF THE 
Metataiisai. lioNE OF 'I’JIE GuEAT ToE, along with its phalaug(‘s. the 
longitudinal imisiou may be nuuhi either on the dorsal or inti inaJ 
aspect of the foot, and carried tlown to its phalangeal articulation, '^iieiit 
it is made to diverges, as in the amputations of tin; (f ■ 

partial removal (4‘the bon(3is contemplated, its sectir)n is a< cuTji]>]i^lie<l, 
at a healLliy jioint, hy means of strong hune-[jIio]‘.s. If disailiciilation 
of the wliolo hone is iiecessaiy, then the incision imist <‘oninn iic«* fuiiy 
three fourths of an inch aliovc tlie artn ulation between the un;talai>al 
with the internal cuneifonn hone. 'J'in; form of tlie articulation must 
he kej)t in iniinl. It is not broad, but very de(‘j) from tlie dorsal 
towards tin* plantar aspect of the foot, and is most easily opened by 
cutting the lateral ligam(3nt.s on the inner side, th(*n inserting the knife 
lioryiendicularly, with its edge tlireeted uj)Wards, between the first and r 
S(‘con<l metatarsal hones, s(» as to divide the strong iiitcrosseou^ 
ligamentous structure. When tliis is <lonc, ami the great toe and i^fe 
metatarsal hone forcibly drawji inwanls, the disarticulation is i](io.st 
easily elfected. (Jreat diflicylty has ottcii been met with in arrc-sting 
the bleeding after partial am])ntation of this metatarsal bone. This 
. arises from tin; terminal liranch of tht3 dorsal artery being wounded, as 
it passes down betwoi'ii tlie first and second metatarsal bones to join 
the plantar arch. "J’he vessel is wounded, not divided completely, and 
cannot be seized with the arteiy forceps, or, when seized, the ligature 
cannot be tightened in the narrow space between tlie bones. In some 
cases I liave managed to pass a double ligature by means of an aneurism 
neetlle, drag the vessel up and secure it ; but in one instance I had to 
disarticulate the remaining portion of tlu bone before the vessel could 
be secured above ami below the wounded point, and this has been 
required in other cases ; whilst there have been fatal results from 



PAKT/AL AMPUTAT/OX OP THE FOOT 


TOO 


i*i‘poated hoemoiThage, when compression lias been trusted in to arrest 
the bleeding. For iny own part, I see no great advantage in leaving 
a small portion of this inetat!ir.sal bone, as the articnlatiun is on a line 
antcTior to, and doe.s not eominunieate witli, the other tarso-iiietatarsal 
joints, and when complote disarticulation is perfoinied there is no 
difficulty in seeing and dealing with the Avoumleil artery. 

pAin’tAL Amputation of the Fo(>t nia; he jieironued at ilil- 
forent points, ami, like the partial amputations c)l' tho hand, tht* opera- 
tion ]iiii.st bo imjdified aceojflmg to the ciieuiu.slanees requiring its p(‘r- 
fornianco. Jiut, besides the irregular amputations. tlKue are certain 
amputations of tlui foot which may ho considered as rc‘gular operafioii.s, 
siicli as amputation of all the toes at the ni(*tatarso-phalangeal artie-iila- 
tions, Hoy's amputation at the junction of the tarsus Avith the meta- 
tarsus, and Clioparl’s amjaitation at the joint, between tlie scaphoid 
and cuboid, Avith the astragalus aud calcauenm. 

AmiM-i atiuN of AI.l tiik Tops, at their junction with the- meta- 
tarsus, is best a(‘complisli(Ml by sha[»ing a short skin tiap from the 
dorsal aspect of the joint and a larger plantar tlap, as rejire.sentcd in 
phit(5 XX 111., tig. o, and etlecting <lisarticulatioii by opening the joints 
from the inner side of the left and the outer si<le of the right foot, 
after dividing fn*ely the toxtiin's on their dorsal and jdantar .sniface.s. 
Owing to the divi.sion of the digital Iminchos, a great number of arteries 
require to he tied in tin’s anqiutation. 

Partial amputation of the foot, leaving the great and second toes, 
and removing the oUht toes with their metatarsal boiu^s, or even 
removal of all the to('s and metatarsus Avitli tlio exTO))tif)n of the. great 
toe, leaves a very u.seful foot. The llaj)s nm.st bo cut from Avitliout 
inwards, and must be so shaped that a largo souKiwhat triangular llap 
from the jdantar i’<*gion is obtained to cover in tiie tarsal I'augti and 
outer aspect of the metatarsal hone of the great to(‘, ami a smaller 
doixil H:ij) to nic‘et it. In two instiinces I hav(*, removed tin*, two outer 
cuneiform bones and anterior surface of the cu]>»ud, leaving the great 
toe ; and AAdicn the AVf)iiml Avas healed, and a Avell -stnlfed boot Avorn, 
the movements ol‘ tlie foot, after a time, .seemed as free us tlio.se of the 
opposite one. When tlio. great and .second toes re,ijuiro to be removed, 
Key's amputation is preferable to leaving the tAvo or three outer toes, 
as they gradually curve obliquely inwards, and impede instead of 
assisting progression. 

Partial Amputation of the Foot at the Tarso-Metatar.sal 
Articulation was first propo.sed by IJey of Leeds. As performed by 
him, disarticulation of the metatarsus having been accomplished as far 
inwards as the internal cuneiform bone, the projecting part of that 
bone Avas saAvii off, and the foot removed. liisfranc’s modification of 
the operation consists in disarticulation througliout the Avhole range of 
the articulations. It is advi.sabie for the student to jiractise Li.sfranc's 
method on the subject, so as to gain dexterit}' in disarticulation. But 
in operating on the liAring I would advise Hey's method, in respect 
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that it is at once easier in execution, and leaves a better stump, by 
removing the projecting end of the internal cuneiform. The objection, 
that by doing so we <le.stroy the attaclnneats of the til»ialis posticus 
and anticufi, is merely fanciful. These tendons ancl their expansion 
are attached to the wliole extent of the internal cuneiform bone. 

As njgards tluj incisions, they are the same in both methods. TJie 
surgeon gras])s the foot with his left hand, placing his forefinger and 
thumb, tJie one well behind the projection of the metatarsal bone of 
the fifth toe, the other over the base of tlie metataisal bone of the 
great toe, thus marking tlie general line of tlie articulation. H(i then 
cuts ohliqiuily from without inwards in tlie right f nt, and from the 
oj>])osito direction in the l(;ft foc)t, atrross the integument on the 
dorsum of tlie foot, an inch and a half in front of or below the articiila- 
ti(»n, and hy a few touches of tlie knife frees it so that it can be 
retracted beyond the joint. Next he sha]){‘s a large flap from the 
plantar region. Tliis flap should be longm’ on the inner than on the 
outer side, gently rounded off at its extremity, and should contain all 
the thickness of the plantar textures. Kext, the operator disarticulates 
by cutting from the fiftli metatarsal bone inwards, until the knife is 
arresti'.d hy the head of the sc‘cond nu'tatarsal bone. Instead nt' trying 
to get rouml that, lie attacks the articulation Ixjtweiui tlie internal 
cuiKuform and first metatarsal, by opening it from the* inner side, lie 
then plunges liis knife piiiiiendicularly lietween the fii’st and second 
rnetatarsjd bones, with its (‘dge dirccUxl upwards, and moves it back- 
wards ami forwanls till he feels the strong intoi()ss(M>us ligament give 
way. Ife tlicn forcibly <lepnjss<‘s the ]»art to be removed, ami with a 
fe-w touehes ov"<*r the h(‘ad of tlie second metatarsal bone, tin* joint is 
opi'iied, and disarticulation accom]>lisli(*d. 

In I ley’s method, after (lis.n ticiilation is so far effected, the saw is 
applied to re.inove fln^ projix'tion of the infeiiial cuneiform bone, and 
thus a more j'egular surface is left, and the ojieratioii luneh simplifictl. 
'J’lio jdantar ila]) may lie made by transfixion (as in plate XXIIL, figs. G 
ami 7) ; but I recommend it to lie cut as 1 have described, as wo can 
then shape it moi’e accui’ately. I’he dorsal and jdantar arteries rcquiio 
ligature*, and also, in general, numerous branches springing from the 
arch. Some suigeons trust almost entirt‘ly to tin* jdantar flap for a 
covering, but, to say nnlliingof the iinjiossibility of always (djitaining so 
long a jdaniar fhq), J fliiiik it better that Mic cicatrix sliould lie rather 
over tlie front of the .slnmji, wliefc it will ])e opjiosed to the soft jmdding, 
than on the dorsum of the foot, where it will boexjiosed to the jirossuro 
of tlie hoot. 

Chopart’s amjmtatioii consists in removal of that jiortioii of the foot 
which lies anterior to the astragalus and os calcis. The general method 
of procedure and form of the Haj^s arc very similar to that just described. 
The jdantar Haj) requires to be very long internally, to fold over the 
exposed articular surface, which is very deeji. The disarticulation, 
however, is veiy simple as conijiared wdth that at the tarso-mctatarsal 
joint : for although, anatomically sjioaking, the line of articulation be- 
tween the astragalus and scaphoid is slightly curved, and that between 
tlie cuboid anej os oblique from within outwards and forwards, yet 
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practically, as reganls disarticulation, wlu*ii the anterior part ot‘ tlic foot 
is dfj»re.ssed, the articular surliices sqiaiate so that the line lu'ccunos 
almost transverse from side to side. TJie operation is perl’ormed as 
follows : — The suri^eou ascertains the position of the scapluud bone, by 
feeling its j)rojection towards the plantar surface of the foot, and it 
operating on tlie right foot, jilaces his forotinger upon that j»«unt, whilst 
hi.s thuinli rests about three-fourths of an incli hehiiid the projection of 
tiie fifth metatarsal bone. Ho makes a gentl\ enrved ineishui, the con- 
vexity towanls the toes, across the dor>uin of the f»)ot, alM)iit an inch 
ami a lialf in frtiiit of tJie joint, and separates the skin-llap with a few 
touches of his knife, whilst tin* as-i^taii' n*li*a(l^ it. lie next foini?- the 
plantar fia]), by eutling from without inwards, ami then «»j»eiis (he joint 
from its external aspect, and coiiipletcvs 1 he ojH i jition by disartieulating ; 
or ho may, after forming the. dorsal fia|>, tiisarticulate by ilepressing the 
foot forcibl^, and entting up on the joint, and then ])ass llie h1;ule of 
his knife heneatli (hi* bones, and cut out tlie plantai’ tlap, as n'presenti*d 
ill Hey’s amputation, in ]>lale XXIII., fig. 7 ; but, as 1 ha.vi‘, alnanly sai»l, 

1 jirefer shaping and cutting the ]ilantar llap from wilhoiil, be.lbre ilis- 
artiiailating. 

Chopart’s o|)eriiti<»n is one whieh I never perform now. 1 used to 
perform it before anumtatioii at the ankle was inti odueial ; but, tliougli 
much preferabh* to amjmlation through the leg, it neviu* left a v(*ry 
useful stum]), ami I consider it far inforiew to am])utatioij at the ankle. 
'Fhe gastrocnemius and sohais muscles luiving nothing to (ountoract 
(•.hem, draw uj) the IkjcI ; and hence, the ])atient doe.s not rest on the 
heel but on the fore part of the .stump. Again, if the ainpiitatioir he 
performed for dis(‘ase of (lie tarsu.s, we h'ave, tlie t.wo horn*.'; which 
should of all otluu's be removed, as being likely to partake, of diseased 
action, and siib.siMjuently iiMpiire another operation for their removal. 
If you ever do Ibis operation J nonld advise \ou to di>ich; tlie tiuido 
AcIn'Ilis at tlu^ same lime, ^’ou would thus e(jualise tlie b.liaIlf•^^ he 
tween the muscles on tlie front and liack, until adhesion of tlie dividcal 
tendons of the leg had taken ])lac(*., and .so you might modify retraction 
of the lieel. 

Avii’l tatio.v at Tin: Anki.k Joint is, both in regard to safety and 
tJie formation of a nse.ful .stum|), perhajis the usost successful of all 
amputations. It may be ])crfonmal eitlier l»y .Mr. Syme's method or 
by a large internal llap : ami when the ‘ tump is fairly liealed, it is very 
difficult to tell which method has been used — the result is so similar. 
Mr. 8ymc’s method, as de.-crihe,d by liimsidf, is as follows : — “ W limi 
the ojieration is to be jierfornicil, pre.ssure should 1»(‘ ma«le on tin* tibial 
arteries liy the fingers of an as.sistant, or a tournifjuct ajiplied almve 
the ankle. The only instrmnenls recjuired arc a knife, of which the 
blade should not exceed four inches in length, and a saw. dJie foot 
being held at a right angle to the leg, the ])oint of the knife, is intro- 
duced iinmedijiLoly below tlu3 nialljolaf proj<*ctioM of the fibula, rather 
nearer its p^isterior than anterior edge, and then curried across the 
sole of the foot, slightly inclining hackwaids, to the inner side of the 
ankle, where it terminates at the point exactly oj^posite its commence- 
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ment The extremities of the incision thus formed Jire then joined by 
another passin^^ in front of the joint. The operator next jnoeeeds to 
detacli Lh (3 fla]> from the bone, and for tin's piiiposo, ])]aced the 

fingers of his left hanfl over the proiiiiueiice of the i'nJr‘s, and inserted 
the point of his thumb between the od^cs of tlu*. |>laiitar incision, 
guides the knife between the bone ami nail of the thinnh, taking great 
care to cut parallel with the bone, and to avoid scoring or laceration of 
the integuments, lie then opems the joint in front, cairios hi^ knife 
outwanls and downwards on each si<le of the astragalus, so as to divide 
the latiiral ligaments, and thus completes tin*, disarticulation. Lastly, 
tlic knife is carried round the extreiniti(‘s of the tihi;. ami iibula, stj as 
to alford room for a]»plying tluj saw, by means of wJiicli tlie articular 
projections arc removed, together with the thin connecting slice of hone 
covered by cartilage. The ves.s(ds being then tied, and tlu! edges of 
the wound stitcluid togetlnu-, a piece of w(?t lint is :»i»plied liglitly over 
the stuinj), without any bandage, so as to avoid tlie risk of undue 
pressure in the. event of the cavity lujcoming disttuichMl with blood, 
which would he aj>t to oc.easioii sloughing of the ilap. A\'hen recovery 
is comjde.ted, the stump has a hulbnus foirn, from the thick caishion of 
dense textures that eovers the he<*l, and readily admits of being titled 
with a hoot.” (See plat(i XXllL, figs. 1, 2, H), and 1 1.) 

AMlUITA'riOX UY LAIICK iNTKliWL Fl.AI* (|)late XX I II., tigs. 12 
and 13), is ])orforme<l as follows Snpjiost* the right f(H)t is to be 
remove*!, it is Jield liitnly, resting on its outside. 1’he surgeon inserts 
his knife ()V(‘r the tendo Achillis, ami cuts *d3li*iiu‘ly acr*)ss that tc^mhm 
towjirdsthe outer and plantar asjiect of the hetd, then *vjr\(‘s his incision 
inwards across the sole of the foot, ami lluai upwards in front of the 
internal niall*‘()lns, till it ei'osses tin*, ti'inloii of tin* tibialis untiens, so 
ns to form the large internal plantar lia]>. Xext. witlnnil r*'nioviiig 
Ids knife from the incision, he coiitinm^s t(» cut aci'oss the ilorsal ns[)ect 
of the foot, about an im*-h below the, ankle, luilil the incision terminati^s 
at the j)oint wlnu’e he coniiueiiee*! the opor.ition. 'I'he fiaps arc then 
raji’nlly dissected up, taking care to avoid injuring th(3 ])ost**rior tihial 
artery. J'iiially, disarticulation is a**i;ompli.slu*d, a s*‘ction of tin* tibia 
and tibula reiiioveil as in Synie’s method, ami the ves.'^els secured. When 
the patient r*‘sLs on his si<ie, the Ilap h**.s in position almost by its own 
weight, and any serous or other di.scharg* escapes very readily, so that 
the stump geuerally ln*:ds mofe (piickly and solidly than when the 
other plan is adopted, in which <lischargos are apt to accumulate in the 
heel-flap. To obviate this, Mr. Syiue used at one time to make a 
counter-opening, to alloAv free esLaj)e. That, how(iv<*r, is unnecessary, 
tor if, after Synio’s ojjeratioii, the j)ati.nt be made to rest on his side 
instcjnd of being laid on his hack, the discharges w ill escape at the 
fibular angle of the incision, wldch shoukl he loft a littK* open. 

Various modifications of ampiitathm at the ankle have been pro- 
posed, such as leaving the upj»er portion of the astragalus, in connec- 
tion w'itli the malleoli, instea*! of disarticulating it. Pirigolf’s amputa- 
tion consists in making the incisions somewhat in the same way as in 
Syiue ’s method, exc€n»|; that the line of the plantar flap is well in front 
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of the malleoli. After <lisseetiii<r this flaj) beyond tho line of the joint, 
but not from the heel, he <li.s‘irticulates. and next saws tlirough that 
pait of the os cahis boliiinl tlie joint, then saws otf the t‘n«ls of tho 
tibia and iileila, ns m tiio other methods, an<l applies t lie section of the 
ealcancum, letainod in the jdantai Hap. to the section of the tibia and 
iibula, so that the osteons ^ui faces um unite. From what IhaNeseen 
of such inodiiications 1 consider tliem as an\ thing but iinpioveinenta 
on either of tile nietliods I have de-inlied , beiau.se thev retain jinitions 
of ])oue, wlikh, in ias< of <aii4s. lia\e a pied position to become, if 
till'} be not alread\, alluled bj the diMMM', an I becaUM* the stumj) 
left Is l)^ no means better fitteil t(» sup)M)it the weiglit (»f the liody, 
nor so well ad.ipteil foi [Uogiession. 
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Aii»j>iitatic)iM)f by Posterior :iJ ■' SiTKiul.ny ; by tho 

(Jiroular Method ; by ToaleAs MetJiod - Ainiaitalion at tlie iviiee-.fuiiit Aiupiita- 
ti(»ri at tin; Thif'li by 'J’raiis/ixion : by lon^ Aiih'rior Flap; Aiitlioi’s ^Method ; 
liy Cireiikr Metluxl — Aoipiitatioii at the Ilip-Joint : Advautai^es -»Ste]»s of the 
Operation— Arti fieial Li in b.s. 

AMl’irrATioN OF TITK Le(; may ho |K;rfoiin(;(l l)y Jie moclified 

circular nicthud, nr liy the long posterior ilap, or by Tc'ale’s method of 
a long anterior skin Ilap. When tlm operation is piirformcd foj- chionic 
diseasii, the muscles of iIk' calf arc gi-ne.rally atrojihicd and soniewliat 
condensed ; ami in such oases the lone; ]>ost(‘rior llap nudliod is., 1 con- 
sider, prefora])le to any other, as allbrding a \vell-cu\ered stump on 
which the weight of the body may rest ; and tlie ]iati(‘iit is thus 
onable<l to walk with easi^. 'fliis jilan of operating, ami its results, 
a?‘e shown in jilate XXIV. If the right leg is to he amputated, the 
operator stands on the inner side of the lind), ]»laces the h(‘*‘l of Ids 
knife over the outer margin of tin* hhnla, earries the hlad(‘ across the 
front of the l(‘g until tln^ point reaches a little heldnd tlie inmu’ edge of 
the tibia; then, without moving tin; point iVoni the ineision, he tiaiis- 
iixes the limh, and cuts out along g(‘ntly rounded llap from the calf of 
the. leg. The skin and tlaj) are l•etra(•led, the lame.', ch*ared and sawn 
through a little higher than the point of transti.vion. Tlie ])oint of 
election for section of tin* l)om*s should he a])ouLlhe, ndddhi of the leg. 
In young patients or I’eiuales, wliere there is a e^onsideralde amount of 
fat, a II. i[) of skin m:iy lx*, obtained, by cutting fi’ojii witliont inwards, 
ami the limh remov<*d near its lower thiril ; hut easi's r(M|uirmg ampu- 
tation of the leg seldom admit of tin* ..peration being jierlbrine.d lower 
than the. ndddle of the leg. 

In sawing tin* homi.s it is ^oiuetbin's recominemled to rejiiovc the 
anterior angle f()rni(‘d hy the. sec.tioii of the tibia, liy first salving tlie 
tibia obliipiely befon; sawing it through ; but 1 liavi^ found this to ex- 
pose. the bone bn) liigh beyond tl o section, and now', wdien I lind the 
angle very acute, J remove it, after section, either wdth the hone-pliers 
or a small saw\ A gt)od deal has been written about the ilitUculty of 
traiistixion in this ojieration, and tin? ri.sk of passing the knife lietween 
instead of behind the bones : but, with ordinaiy care, ami keeping in 
mind the obliipie position of the fibula in relation to tlie tibia, there 
should Ijne little risk of such an occurrence. 1 havi*. never felt any diffi- 
culty, m»r liave I over s<‘en it happen, even with students practising 
the opei stioii on the suhjeet. 
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In cases of primary {imputation of the leg, or when tlu* muscles of 
the calf arc largely (leveloj)ed, the transfixion metlnnl is ohjectionable, 
owing to the ivdumlancy of muscle left nut only preventing the. parts 
being brought and ke])t in position, hut as leading to t(‘nsiim and Mip- 
puration, and increased risk to tlio patient. This result is dej acted in 
plate XVIIL, fig. T), from a skctcli taken hy tlie late Sir (‘liarles Hell, to 
sliow the disadvantage of the rtaj> method. In such cases I have occa- 
sionally made my assistant retract tlie skin, .and then renu>vcd the 
redundant muscle witli a single stroke of the knife. Still, in ])nniaiy 
amputations, I prefer tJie modified cireiilar inethotl, or rather a short 
aiitiTior and longer posterior llaj) of skiji cut from willioul inwards, a 
very small amount of mu>cle only being retaiiuid near tlie bones. Tin? 
soft parts ;ire then retracted fully, and llie hones .sawn liigher np. lii 
tld.s'ajnjmlation, when performed high up in the. leg, difficulty is .some- 
times encouiiti‘red in securing the po.^1erit)r libial artery. It retiac-fs 
amongst the deep muscles, and cannot bo readdy M‘en or secured, lii 
such circumstances, tlie hest plan is to divide the intoro.sse,ous mem- 
brane, and disst'ct so as to oxpo.sc*. ami tic tlu» vi‘sst‘l. In tlu* after- 
treatment of the stump the patient should be made to lie on Ids side, 

, which tombs to obviate the pres.sun*, of tlic tiliia on the anterior skin 
flap, and also allow's the posterior flaj) to lii*. in better po.>,ition to the 
l)om*.'<. 

The metliod of a long anterior skin Ha]>, ju'oposod l)y iMr. T(‘ale, I 
do not consider to be well suited to the leg. I Jiave tried it in oiuj or 
two ca.ses, but its result is iiot equal to tJn». long ])o.st(‘rior Hap, and 
there i.s a greatcu* risk of tlie tiliia causing uleeration ; ami the Jong 
thill flap i.s liable to sufler from want of vascular supjdy. 

Amputation at 'rnu Knuk-Jiunt, wIkm* wcs liav'e an opportunity 
of iierforiiiiiig it in proper eases, shoubl alwa^s ]»e done in pi’elerenee 
to amputating higher u[i. 'J’lie ditHeulty is that, from (lie great Imlk 
of the articular surface ef the femur, can .seldom, in ease.s of injury, 
obtain a suflicimicy of .soft ])arts for a covering. Tin* operation is per- 
formed by cutting a long ami broad anterior flap of .skin, lieginning 
-,beloAV the tiibi*ro.sity of the tibia, and di.s.seetiiig it up, from off the 
patella. Next, we divide the inleguments on the p(/sterior j>art of the 
lilnb, very little higher up, and, wlien the skin is roLraetcid for alanit 
tw'o inolies, the remaining .soft parts in the ]a)pli1eal spaei^ are diviiled 
obliquely towanbs the posterior surface of the joint, 'fhen tlie knee, is 
forcibly bent, the attachmenUs of tlie |)atella, lateral, crucial, and po,^- 
terior ligaments divided, and disarticulation of the leg i;oiiij>leted, tJie 
vessels secured, and the flajis adjusted ami retained liy .suture.s. 

When considering the general .subject of amputrit ion, I look Amiu;- 
TATION OF TIIK TiffOlI as tlic exauijde of the dilfeieiit metliod.s <jf 
operating; and hence, a.s tlie.se have been alroa<ly fully <h‘.scrib(Ml, a.s 
regards the principles on which they tire pmfornied, I u(‘cd do no imue 
than very briefly describe the manual procedure adopted in the prin- 
cipal methods. 

Ainputatiou by double llap.s formed by transfixion, --'i'lie fla[)s 
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should always be anterior and posterior, and arc formed thus : — The 
operator stands on the inner side of the ri"ht and tlie outer side of the 
left limb, so as to coniiriand the ])one whilst sawing it An assistant, 
standing on the o[)posite side, ])laces the palm of liis hand against the 
posterior ])ai t of the tliigh, at tlie part to be operated on, so as to press 
U])vvards the soft parts, and re.lax tliose on the anterior aspect of the 
limb, to enal)Ie tlie o[»er«ator to grasp and raise them fi’oni the bone, and 
thus to transfix with greater (‘ase and obtain a broader Hap. The limb 
below the km*e is to bo in this, as in all amputations, liriiily supported 
by an assistant, .s(*ate<l in front of the patient. The surgeon transfixes 
the thigh, aliout an inch and a half below the point lie intemls to saw 
through the bone, and cuts out a broad and roundeci flap, re-inserts tlie 
knife an incli lower tlian the first point of transfixion, and outs the 
second flap from the ])ostorior part of t}n^ thigh. Both flaps are 
retracted, and the assistant supporting the limb raises it a little, to 
cause the bone to be projected fully. Then the point of the knife is 
used to clear the bone higher np, and the saw applied to the highest 
point where tlie bone is cxposi^d, and close to its attachments to the 
soft parts. So soon as the hone, is sawn through, the assistant must 
avoid further retraction of the flaps, le.st the perii>st(‘nm he, dragged . 
upwards, and leave the boiu*, denuded. The arteiies are then tied : 
the femoral, at any point lielow the middle of the thigh, will bo found 
on the surface of the posterior tlaj), towards its inner side, the vein 
lying heliind it ; the tei niinal branch of the profunda will be found 
close to the jiosterior surface of the hone and rather to its outm* side. 
The muscular and cutaiKMius l)raiic]ie.s, often very numerous, must bo 
tiiul where they are seim to jet or ooz(‘.. Tlie fia^is are then cleansed, 
placed and retained in apposition by sutures, and su])] anted by com- 
presses of lint, and a roll<»r, to support tlie flajis ; the lino of incision 
over till' end of the stiinip being left uncovered. As regards the rela- 
tive length of the fla[)S — in Mr. Liston's nictliOil the anterior flap is 
the shorter, and tlie posterior is cut long, to allow for its greater retrac- 
tion to equalise the length of the flaps after the ojieration is completed. 
The line of his incision for the posterior flap is shown by the lower 
dotted line in figure 10, plate XXIV. The modification of Liston’i^ 
])lan, which I used to practise liefore adopting the long anterior flap, 
and which T still [iraetise in some cases, is to cut the anterior flap 
longer than the posterior. The upper iirved dotted line, in the plate 
already referred to, rejuesents my line for the posterior flap. The 
anterior flap is thus drawn moie over the end of the femur after eica- 
trisation of the stiiiii}/. 

T have already fully described my method hy the long anterior flaj), 
and given my reasons for adopting ’t. TJie manual procedure is as 
follows : — The limb being held as in the other methods, the surgeon 
standing on the inner side of tlie right, or on the outside of the left 
limb, measures with his eye the breadth of half the circumference of 
the thigh, inserts ]ii.s knife into the side of the limb, immediately above 
the outer or inner condyle, according as he is operating on the right or 
left thigli, carries the incision down to below the lower margin of the 
patella, sw’eeps thiii^^, knife across the front of the knee with a gentle 
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curve, and terminates the incision on the ()j)i>o.site side of the limb, on 
a level with the point where lie entered liis knife at first. The lar*j;e 
flap, so marked out, is dissecteil rapidly upwards from oil* tin* patella 
and front of the joint. On clearing; the appear margin of the jiatella, 
the surg#*on cuts d(»ej»ly and obliquely ujiwards, so as to retain muscular 
structure, and as iinich thickness of substance as jiossible in the upper 
part of the fiap. He then applic‘s the e<lgc of his knife to the tex- 
tures (HI the posterior aspect of the liinli, ab')ut three inches lielow the 
base of tin? anterior fiap, and (‘uls a convex fiap, dividing (ho soft parts 
oblk][uel3‘ to the boiui. Tlu' soft parts are then reiraett'd, and the 
femur sawn through just above ibe coiidyh\s ; tin; vessels se(Uircd and 


flap retain(‘d by stitdies ; bnt there is no nee»l to 
or com[dicated dressing ; all that is n^fpimal is to 


by the open metlKal, described at page (WU, 
inel^md be preferred. 


a])ply an\ l)andage 
carry out tlie tn'at- 
nnless the anlisejitic 


C'lKCLfwttt A^iri TATioN oF TttK TiikjU is so (‘xactly similar to tlu'- 
same operation in tin* uj^ht arm, that it ne(‘d not be further descrilied 
here. The inodili(‘atiou of tin* circular int‘tliod prop<^sed by i\Ir. Syine 
will lu* foniiJ fully described in Lecture LXXIJL, page fiot. 


‘ Amputation at thk IIip-»1(UNt is undoubtedly one of the most 
formidable operations of surgery, and (hunaiids for its proper perform- 
ance decision and ra])idity in ojicrating. Tlie idi^a seems latcdy to liavc 
entered some minds that the sliock will be diminished if anqaitation 
through tlie trochanters be first performed, and then tlic Jiead of (he 
bone diss(^cted out and disarti('nlaled. I can liardly cone^dvo anything 
more likely to increases shock than a jnoloTiged operation, or rather 
double ojieration ; and tlui difiicnlty of diss(*cting out tin? head and 
neck of the f(*nuir, after section tlirougli tlie tro(‘lumters, is very great. 
In one (»f my own cases 1 was unwillingly oblig(‘d lo disarticulate. aft(T 
this fashion, tin* shaft being separated at tin*, troclianters by diseased 
action ; and 1 found it by no means an easy matter, as it is diflicult by 
any artificial means to conipeiisati^ for the Joss of the leverage of the 
thigh-bone. »ludging from thna? of my .smaxvsfnl cases, ra]>idity of exc- 
^cution does not seem to increase sliock, for in cme, disarticulation was 
informed in (on seconds; in another, in fifteen seconds; and in the 
rimary amputation, which was ni(»re complicated, it was etlec^ted in 
fcss than thirty seconds. 1 think the p»oj>o.sal J have alluded to must 
Jiave arisen from confounding two things which are essentially different. 
It is quite true that in cases where amputation has heim ]»revioiisIy 
performed at the upper part of the leg or tJirongli the thigh, and in 
which, at some subsequent period, return of tlie disease has n<'C(*ssitated 
amputation at the hip-joint, the ri.sk and shi>ck are very much dimin- 
ished, and the reasons for this arc obvious ; but that is a very different 
thing from performing first one and then a second operation at the 
same time, with a view to diminish shock. 

I have no hesitation in saying that, from my own experience, 
rapidity of execution in this operation is of great importance, as dimin- 
ishing the risk from shock and loss of blood ; and in cases of tumours. 
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where we have the leverage of the whole limb, the disarticulation may 
be aceomplishod in from ten to thirty seconds. The cliicf things to be 
attended to lor its rapid (not hurried) performance are — attention to 
th(j position of the patient ; tluat the hip projects well over the table, 
whilst the p(dvis is kept firmly secured, so as to prevent the body 
receding : this allows the limb to bo fully depressed after the anterior 
Hap is forine<l, and also facilitates the other movcTruuits necessary for 
enabling the knife to be passed readily beyond the trochanter major so 
as to cut the i)ostorior Hap. The direction given to the knife in ])assing 
it aci oss the front of the limb to form the anterior Hap is all-important 
as to tluj ease with which tlu^ subso<jiient steps will be accomplished. 

Operafkm . — In operating on the right liml), the surgeon, standing on 
the inside of the limb, whicli must be abducted, ami slightly Hexed on 
the pelvis, should enter the knife iiuniediutely in front of the tub^iv-- 
ischii, and carry it steadily in an oblique direction across the frojjHTof 
tlu^, joint to a point luiarly midway between the great trochanter and 
crest of the, ilium, and cub a rrmtided Haj» of sulHcieufc length from the 
ante-rior surfaci; of tlie lirn]>. In doing this, great care must be taken 
to make the, knife jjass clo.se, in front of the heml of the femur, and to 
turn its edgci oblijpudy towar<ls the joint; so that, when the Hap is 
forme, d and raised, tlie ca|)sule will b(? fouml to be oj)cncd, and wlien 
tluj liml) is forcioly de[)re,ssed, tlie head of the femur eitlier at once"’’ 
starts out, or a singh^ cut upon it divides the remaining portion of the 
capsular and round ligamemts. 'fhen nothing remains to b(j done but 
to clear the trochanter mjijor, and pa.ssing the knife beliind it and the 
head of tli(‘ Ixuu^ to form a posterior H;q), soiuewliat shorten' than the 
anterior. (Plate XXIV., Iig.s. 21 and 22.) 

In perfoiiniug the operation on tin*, leifc thigh, the surgeon should 
stand on the outer side, of tlie liinh, enter his knife about midway 
between tlie trocliauter major and tlie superior sjiinc of the ilium, carry 
it o])lii]ueIy across the Iront of the joint, transfi^aiid bring out the 
point immediately above and in front of tU^ tuboij^sity of tlie ischium. 
Cut out the long anterior Haj), aiid rafdc^feijr.alreacly (lescribed on the 
anquitation of tin* riglit limb. 

The haiinorrlingo is controlled dHRngl^ operation eitlier by ap])ly- . 
ing an abdominal tourniquet, or b3pi*ll!^tr6ng india-rubber compres.sor/ 
enc.ircliiig the abdomen so as to compress the abdominal aorta. Tl;b 
abdominal parictes and back are protecteil by a soft towel, and a jiad 
of s])oiig(^ and a tolded towad arc ])laced over the artery. 

[ used this luutliod lately, •ami it oHbctually checked all bleeding, 
and produced no bad effects. The femoral artery should always be 
commanded, even when an alKlomiinal tourniquet is emploj'^ed, as it 
may slip, or require to be removed from interfering with respiration. 
When the anterior flap is cut, the assistant grasps it so as to command 
the vessels completely ; and on disarticulation being accomplished, 
another assistant compresses the surface of the posterior flap with a 
large sponge, raising it from time to time to allow the bleeding points 
to be secured. Then the femoral vessels are tied, the nerves cut sliort 
and the Hajis approximated. Two Hat compresses of lint, supported 
by a broad spica bandage, are applied to maintain the surfaces in 
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apposition, and prevent blood accumulating in the stump. The greater 
part of tlie line of union is left uncovered, and one suture left untied 
to allow any blood to escape, so that attention may bo at once directed 
to any excess of oozing wJiicli may take place on reaction. 

Method in Spccud C(ms . — In some cast's, after excision of the head 
of the femur for disease of the hip-joint, it may iiappcn that from the 
upper part of tlie shaft becoming diseased, and the patient exhausted 
by continued discharge and pain, removal of the limb at tlie hip may 
be required. In such cases the operation may be accomplished Avith- 
out any loss of blood, and also with less exposure of cut surface, by 
the following method : — A long, shar])-pointcd steel skewer is passed 
across the up|jer part of tlie limb, well biOiind the great vessels, through 
the opening already existing. A piece of india-rubber tubing is applied 
in the form of figure-of-8, so as to constrict tlie parts on the posterior 
aspect of the limb, and then a separate [»ioce of tubing is applied so as 
to constri(jt tluj textun's on the anterior aspect, so that the circulation 
i&thus completely commanded. A circular compressor a]>plicd round 
Nthe thigh below' the line of amputation obviates all bleeding when the 
textures are divided. The surgeon, with a short knife such as that 
used for amputation at the ankle, cuts from the outside directly upon 
the great trochanter and shaft of the femur to an extent sufficient to 
Ifbrm a covering. The limb is then brought across the o})positc one, so 
as to tilt out the upper part of the femur, and then, keeping the edge 
of the knife cutting on the inner aspect of the bone, it is cleared on its 
internal side. Then all that the operator has to do to complete 
tlic amputation is to cut through the soft ]>arts, at the loAvest point 
wdicrc they, are separated from the femur. This may be effected Avith 
one circular sAveep of the kuife, but a neater result is obtained l)y 
shaping the margins slightly convex. The groat vessels are tied wdiere 
they are divided by the circular incision ; tJum the anterior india- 
nibbcr is remove.d from the limb, and any vessels which bleed arc 
secured ; next, the ])est(*rior com])ressing band is taken off, the skcAver 
‘'^withdrawn, «‘ind the bleeding V(\ssels tied. As to arrest of bleeding, 
it AA'ill be observed that there is no deep or large cut surface to furnish 
much Inemorrhage. d’he gieat A'essels are divided in the circular divi- 
sion at the extremity of the stump, and tlie manner in whicli the shaft 
of the femur is separated from the soft juirb causes only a superficial 
wound on the outside of the stump, 'idicre is no surfaces, as when 
flaps are formed. 

In some cases, A\dien displacement and partial anchylosis of the 
head of the femur had taken place, and secondary disease, at a later 
period of life, demanded amputation, I have first excised the displaced 
and anchylosed head of the femur, and then performed amputation, 
as described above. * 

The space already occupied by the subject of amputation forbids 
me entering on that of Artificial Limbs, which 1 felt very much 
tempted to do had my limits permitted. The form and usefulness of 
many well-formed stumps are marred by badly-fitted artificial substi- 
tutes — wonderful pieces of mechanism sometimes, but not serviceable 
fqf the purposes for Avhich they Jire wanted. 1 allude especijilly to 
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those intended as substitutes after removal of the thigh. The mechan- 
ists in general seem slow in taking the trouble to understand the 
difference of adaptation required in an artificial limb, foi a stump, the 
end of which is inte.nded to support directly a considerable part of the 
weight of the body, and one in which the position of the cicatrix unfits 
it for bearing pressure, and so all are arranged on tlie old system for 
the latter class, and the advantages of a long thigh-stump, obtained by 
the anterior-flap method, are in a great measure lost. The simplest 
and best artificial limb adapted for a special purjiosc is one described 
by Mr. Pollock, as suited for stumps formed by amputation at the 
knee-joint, and constructed by Mr. Blaise. I have only seen photo- 
graphs of it, for which I am indebted to the politeness rf Mr. Pollock ; 
but judging from those, it seems at once simple and perfect for the 
purpose, and I should think very little difficulty would be found in 
adapting it to suit the long thigh-stump formed by the method gf 
amputation I have recommended, or that formed by the methods of 
Teale and Carden. In regard to artificial limits for the upper extre- 
mity, they may be made ornamental, and, to some extent, even useful ; 
but no one will be Utopian enough to expect that any mechanical 
adaptation will form a substitute for the liand. 
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ITJiir.STRATlNP, THE Sm!.]E(/J’ OE AMPUTATION. 


ScCCKSSEUli C\SK OF PlllMAUV AmI'UTATION AT THE Hll'-JOINT. 

On the 3(1 of Si‘f»teiiib(ir 1SG3, Robert Davidson, a lad, was thrown 

from a tniedc whicli had be(iii suddenly set in motion, and fell in front of it, 
botli wluiels passinjjj obliquely cn^er the u]qu‘r x>art of the left thij^d, just below 
the pelvis. The aeeideiit happened at the Melrose Station, and the boy was 
jlP^'seen almost immediately by Dr. Clarkson, who adjusted the limb, and had 
him conveyed to his home at Newstead, about a mile distmt. About two 
hours Jifterwards, Drs. Ih own and Smith acjcompanied Dr. Clarkson to seti the 
case. The boy had ivc.o\(‘jed in a jjjreat measure from the shock, but his 
pulsi* was still V(‘ry weak. On examination, there was found a lar^e 
contused desh wound at the upper and inner ])art of the left thi^lq exposin;^' 
tlie muscles, which were much tom and bruised, and allowing tlui iinp^er to 
bo ])assed dee[)ly into the tissues of the lind). Tbe femur at and bcdow the 
troiihanters was felt to be much shattered, ^flie foot was cold, and lailsatioii 
in the ]) 0 [)liteal and tibial arteries cxti’emely weak, but there had been no 
f:;reat amount of blocKl lost. 

As it ap])eared to the medical attendants that the boy's only chance of 
ljfi‘ was removal of tlie limb by ampukition at the hi])-j(»int, 1 was telegraphed 
f(jr, and arrived at the patient's house about 9 p.m. On examination of the 
inj’ury, tin* contused and lacerated shite of the soft parts, the shattered condi- 
tion of the femur, and the consideration of the great force by wdiich the 
injury bad been caused, left no doubt as to the course to be pursued. I at 
once coincided in tin*, opinion which his medical attendants had expressed, 
although, from the depressed state of the young patient, and the ])roximity of 
the injury to the trunk, the chances of success seemed very small. 

The hoy’s parents having given their consent, I pi'oceeded to pei'form the 
operation under circumstances not the most favourable. The room was small, 
and the only light ' -rdde was fnmi a small lamp on ihe nianbdpicce, 
and two small candles held by a non-professional assi.^tant ; a wax tajier I 
had brougkt with me was ke])t in reserve for exigencies. I had brought the 
abdominal compressor, but as it could not. he applied so as to command 
thoroughly the circulation. Dr. Sndth took (dunge of compressing the common 
femoral on the brim of the pelvis, and I instructed one of the patient’s 
friends how to command the bleeding fi-om the posteiior flap, by grasping it 
witli one hand and iiressing a large sponge upon its surface. Dr. Brown took 
of the movemenjbs of the limb, whilst Dr. CJlarkson administered the 
. 3 A 
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cliloroform. When the boy was brought under its influence I entered my 
knife between the trocdianter major ami the anterior superior spine ^ihe 
ilium, and carrying it obliquely actrosa the thigh, brought the point out a 
little above the tuberosity of the ischium, cutting a short anterior flap. Pr. 
Brown then rotated and depi’essed the limb, with the view of facilitating 
disarticulation ; but owing to the shattered sUile of the femur this movement 
did not pro(hice the desired ettect. Fortunately, however, this caused no 
great delay, for my knife had o|Kmed the joint in passing acioss the limb ; 
and by grasping the upper broken fragment of the bone, so as to project the 
head, 1 completed the disarticulation, and cut as large a posteidor flap as I 
could obtain from the uninjure<l parts. Some vessels on the posteiior flap 
wciv. first secur(;d, and then the great vessels in the anhirior flap, — the vein 
being included in a ligature. 1 then removed some contused and doubtful- 
looking portions of muscle. After ad bleeding had been arresteAi, the flaps 
W'ere brought together with sutures ; and, considering the nature of the parts 
from w’hich the flaps were fin-ined, they fitttnl tolerably well. The stump was 
then dressed, and the patient placed in bed, hot bottles applied, and stimu- 
lants administered, as he was very weak. He lost very little blood during the 
o^reration, as 1 ascertained by caivfully collecting the blood from the stone 
floor, when it w’as found to amount to less than half a small teacupfnl ; and 
altogether, witli what w’as in the sponges, to about five ounces at most. After 
waiting till the little pritient had compleUdy rallied fi’oni the chloroform, and 
had got an opiate administered, I left him in the charge of Dr. Snrith, who^ 
remained with him all night, .and to whom I am indebted for the following 
report of the progress of the case : — ' 

Emmination of Limb after Remimil.- ‘ On of the limb after 

removal, tlui femur, from the large troclianter (If)wnwards for .about two inches, 
was found to he broken into immerons fragments, the ragged edges of which 
were embedded in the surrounding soft parts. The muscles and other 
structures uttc much bruised and torn, but there was no direct injury to the 
large vessels or nerves. 

Progress of Case, — 4th Septemher. During the night p.atient w'as very rest- 
less and delirious. Pulse 134, w'cak. A little brandy .and water was 
administered at intervals, but was vomited. No reae.tionary luemorrh.agc c»f 
.any consequence. Vespere. — Still restless, with delirium. Pulse 130. To 
have opiate with a few drops tine, niiir. fe.iT. 

fi/A — R(*,stless night. Pulse 130, very w^eak .and thrcjuly. Sunken .as])ect 
of countenance. Beef-tea, brandy, .ind milk, gi^ n in small quantities 
frequently. 

^th . — Rjither better. Slept a little. Less delirium. Pulse 108, stronger. 
Wound has healthy appearance, except at the bruised paii of the flap, which 
looks sloughy. 

1th. — Pulse 108. Sloughing action extendiji ' slightly on posterior flap. 
Fcetid sero-pnrulent discharge. (Chloride oJ' sofla lotion. Opiate. 

8fA. — Pulse 90. No delirium. Line of demarcation formed, showing 
slough rather exceeding a M]iiaie imdi in extent. Purulent discharge copious 
and less fojtid. 

\ith . — All the stitches removed, and the ilajis brought together as well as 
possible by strips of plaster. Pulse 100. 

\Wi . — Sloughs separated. An attiick of diarrhoea. Slight delirium. 

Opiate. 

14^A — Pulse 108. Diarrhma less. Stump looking healthy. Diet for the 
most part milk, beef-tea, wine, with a little brandy. ^ 

liHh. — Doing well. 
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20t/L — Pulse has risen to 120. Had a rc'stless night, witli delirium. Raw 
suiface of stump covered with patches of wliitish semi- translucent membrane 
of pretty tough consistence. Copious purulent discharge*. Stimulants given 
in increased (piantity.^ 

2\st — Pulse 120. Occasional delirium. AVound has sanl(^ appearance. 

2Zd , — Pulse 118. AVoiind has less of its diphtheritic-looking covering. 

27</i.- -Stump looks healthy, and is cicatrising round tlu! edges. Dressed 
with sulphate of zinc lotion. Pulse still high, llfi. Sleeps well. A]>petite 
indiiferent. 

l«i October. -Pulse 100. Doing well. 

4th . — Pulse 102. 

From this tinui recovery was slow but uninterrupted. The patient gained 
strength gradually, w’ith the aid of tonics, wine, (dc. The femoral ligature 
did not fall off till 4th Ntwember, two months alter the operatimi, having 
evidently been retained for some time after its separation from the vessel by 
the granulations surrounding it. By the jnid<llo of December the stuni]) was 
healed, with the excejdion of a mere syiot. Two or three weeks later this 
also had closed, ami the i)aiicnt was ablii to move about with the aid of 
crutches. 

Remarks . — 1 have thought this case would he interesting, because 
successful results in cases of amputation at the hip-joint are rare, and 
in primary amputations exceedingly so. In the last edition of Cooper^s 
Surgkal Dldiomry, it is stated that there have been six cases of primary 
amputation at the hip performed in Great Britain since 1838, and all 
of them proved fatal. In the Crimea fourteen amputations at the hip- 
joint were performed by British surgeons for injury, and not one 
recovered; and in the Punjaub in 1848-49, three cases occurred, with 
the same unfavourable result. And, so far as I am aware, the casf5 1 
have just detailed is the first successful primary amputation at the hip- 
joint in Scotland. But the principal interest which such a case 
possesses, seems to me to he tlie consideration of those circuinstanoes 
or conditions wdiicli may have conduced to tlie successful result, and 
which may infliuuice our luactice in similar cases. 

The age of the patient may seem to explain the favourable result. 
It has been said that in young patients, from the greater remedial 
powers of nature, and the smaller surface exposed by the operation in 
them, the operation is likely to be more successful ; but this is very 
questionable. The remedial powers in young persons are no doubt 
great, when once a certain point has been passed ; but the first oftects 
of shock, either from accident or operation, and especially the loss of 
blood, are not well borne by such patients, and these, together with 
the irritability of constitution, which is often marked, in a great 
measure I think counterbalance the remedial powers observed in them. 
Then, as to the less amount of cut surface, though less absolutely, it is 
quite as great comparatively to the size and vital powers of the patient. 
The amount of mutilation, the consequent derangement of the circula- 
tion, and all the risks depending on these conditions, are at least as 
great relatively in the lad as in the adult. From what I have observed 
in the case of primary amputations in young children, the patients 

^ Dr. Brown informs me that diphtheria was prevailing in the district at the time. 
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sometimes sink rapi<lly and without any apparent cause, whilst even 
the successful cases are often attended at first with as urgent 
constitutional disturbance as in adults. Indeed, the state of the 
patient wliose cast*. I have recorded, shows how great was the con- 
stitutional shock during the first four days, and liow slowly full re- 
action set in. The true causes of success will, I think, be found in the 
nature of the injury, the small amount of blood lost, and the com- 
paratively little shock ho was subjected to after the occurrence of tlic 
accident. 

As to the, character of the injury. Although so excessively severe 
as to neci‘ssitate anijuitation, and though in <langerous proximity to 
the trunk, tin* destructive force was limited to the parts over whicli 
the wheels had passed, — there was no laceration of the limb below, 
nor of the fibdominal region above, and there was little bleeding from 
the contused wound. Then the boy was seen immediately, the limb 
adjusted, and lie was conveyed at once to his own home, so that ho 
scarcely suficred any secondary shock from removal. Now, let mo 
contrast these conditions wdtli those of another case occurring in my 
hospital ])racticc, and some of the causes wliicli greatly diiterminc the 
results will bo pretty apparent. A man was admitted umbu’ my care 
ill consequence of an injury intlictcd by the explosion of a large iron 
flask containing giinpowtlor. The flask, the metal of Avhich was about 
a quarter of an inch thick, had been in closti contact with his body 
wlieii it exi>loded, and the wound was tlierefim; similar to that caused 
by the bursting of a sIkjH. ''fhe tliigh was almost separated from the 
trunk at the upper and inner part. Tiie p(‘c,tin{ous, adductors, and the 
hamstring nius(;les, at their origins from tlie tuber iscliii, w^ere divide* 1 
and torn into shreds, whilst the front of the abdomen and lower ])urt 
of tlie thorax W(‘re severely scorched by tlic explosion. The femoral 
artery, largely ox]»Mse(l, had escaped injury, ljut the v*iin seemed twiste*! 
ami injured, as the blood was coagulated in it. Tliere had been cori- 
snlerable bleeding from the arterial branches divided, and slow oozing 
into the teixtures of the limb w;is going on w'lum tlitj patient was 
brought into the hospital. I'he accident luul occurred in Lanarksliii'C, 
and the ])atieiit lia<l to Ixj conveyed partly by rc>a<l, ami tlum by rail- 
w^ay to Kdinlnirgli. In this case also tlic only cli: ice of life and relief 
from sutfeniig was nunoval of the limb*at the hip ; but after rallying 
(luring the first twenty-four hours, ho *lied on the third day. llere, 
in contrast to the case of llie bey, we see the *lisail vantages of a long 
and tedious journey, and renewal of shock fi'*)in time to time, from the 
unavoidable movements in being so conveye*! .o town ; tlui slow loss 
of blood from oozing into tlie tissues of tlie limb ; the extent and 
severity of the wound, ami the scorching of the. abilomen ami chest, an 
injury very dangerous in itself; — such circumstances are suflichmt, 1 
think, to explain the fatal result, — and, fiom what I have obsiirvcd in 
cases of juirnary amputations, these are conditions which, according as 
they are present in gniater or loss degree, most materially influence 
the success of such operation^^ 

Perhaps it may seem that T do not sufliciently apjireciatc the 
importance of the patient enjoying thc^ benefits of pure country air, 
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instead of tliat of a hospital ward. But whilst it is perfectly tiiic 
that there is much need of doing all we can to iiin:>rovc the ventilation 
of our hospitals, the dwellings of the Avorking-classos in the country 
are not always, or even generally, mo<lcls of ventilation. In the case 
of the l)oy, the room he occupied was a small closet, low in the ceiling, 
just large enough to contain a small fixed bedstead, leaving barely 
room to pass between the bed and the wall, — its only means of ventila- 
tion a small window, and the door opening into the common room of 
the family, which also contained beds, so that whati'vi’r the jmrity of 
air ill tluj country round, he <lid not enjoy much of it. Without 
denying the bad eflects of vitiated air in Jiospital wards, and the 
necessity of doing all Wl^ can to removi^ that cause of miscdiief, J can- 
not h(d]) saying that a good de.al of nonsense is spoken and written 
about the dangers of o])erations in hos])itals as comjiared with those in 
privat(‘ jiractice, as if all d(*])ended on hos])ital air' alone. From some 
of tlie discussions on the subject by coiri*spondents in the w^eekly 
medical joiiiiials, and from recent proi>os(Ml methods of ascertaining 
the results of surgical operations in hosjiitals, it would almost seem 
as if some statisticians had so crammed their brains wdtli mere 
figures as to liave no room hdt for a single idea, or even so small a 
glimimuing of common sense as to make allowance for the nature 
and class of cases admittiid into great hosjiitals, or to pay the least 
attention to tln^ circumstances under which the patients are when 
admitted. 

As to the o]jeration itself, the difliciilties were only such as must 
always more or less ])ros(;nt tlnurisidves in opei'ating in casi*s of injury, 
'where the lacerated textures prevent ns from obtaining regular flaps, and 
where the comminution of the lione deprives the operator of the jiowcr 
of leverage to facilitate disarticulation. There was, howt;vej', com- 
]>arativ(ily little dilliculty here, althongli the fi’agment J had to giasp 
was small, l)ecaiise 1 h;ul taken care to pass the knife dei‘j)ly, so as to 
open the front of tin; joint in cutting tin; antei ior llap, and hy doing so 
the dilhculty of disarticulating was much diminisljcd. Th(‘re was, how- 
ever, a condition pi'eseiit Avliieh I liave seen cause serious difliculty in 
amputation of the thigh for compound coniniiiintctl fractures when 
transfixion was atteniptial, 1 mean the dragging up of the low’i'r part of 
the femur, hy the- luimstriiig and adductor muscles, and the projection 
of the trochanteric or ui)por part hy the psoas and iliaeus fl('xing it on 
the pelvis, so as to project it towards the skin, and ])7'ovont tlui knife 
being carried down in cutting outwards. In this case it w^as of no con- 
sequence, because the soft parts in front wcie so injured that I could 
not get a long anterior flap ; but, suiiposing the tissues to liavti been 
sufficiently sound, the bone was so tilted forward that I could not have 
carried the knife oinvards. fii such cases I would strongly recommend 
cutting the flap of integument and fascia from Avitliout, and then trans- 
fixing across the joint, or to cut the flap altogethcrfrom without inwards, 
as is now generally done in primary am])utations of the limbs. In 
regard to tli(‘ vessels, it will be ohserv<‘d that in this, as in a former 
successful case of hip-joint amjuitation for disease, I put a ligature on 
the femoral vein as well as on the ai’tcry. In my former case I did so 
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with great dread of the result, but I have since done it in some cases 
of amputation, and as they all did well, I am sometimes inclined to 
think that, instead of being hurtful, as I used to dread, it may possibly 
bo useful as preventing imbibition or absorption of purulent or sanious 
matter from a large wounded surface ; but 1 confess I have still so 
much of lingering prejudice that I do not like to try or urge the practice 
generally. I have, however, no hesitation now in applying a ligature 
when venous bleeding is troublesome after amputation. 

Amputation at the Hip-Joint. 

L. S. was admitted into the Ro 3 %'il Tnfiniiary on the 1.3th of .Tidy 1862, 
on account of a large tuniour occupying the jiiiddlc and lower part?, of the 
right thigli. 33ie previcuis history of the case is contained in the subjoined 
extract of a letter from Dr. Meilde : — “I jittemhd Miss L. S. and two of lier 
sisters, in September 18(51, during a mild attack of fe.v(!r. Slie rapidly 
recovered, and did not again come under iny observation till April last, when 
I Avas rec[ueste<l to examine her right thigh. The lower thii-d of the, fiuiiur 
was considerably enlarge<l, ami the soft ])arts surrounding it wei-e lii'in, and 
closely matted togetber. 33ie circiimferenct*, of the alltM-led ]) 0 ]linn of bone 
seemed bulged out in all diiections, and mdarged veins seen ramifying 

on the surface of the, tumour. The condyles of the femur were, not involved 
in the disease, and the [Portion of the shaft ab()V(» the tninoiir was of noj’inal 
sizi*. r W’as told that i\Iiss S. had felt num* or less uneasiness in the, ])art since 
the date of tin* febrile attack. Hut she could tiacc* it to no canst*, Laving 
sustained no accid(;nt. The pain at this time* Avas vei*v nif»derate, being more, 
indeed, a sense of urn'asiness than anything else, but it A\as increased during 
the night. Measnr'enients Avere taken from time to time, which shoAved that 
the tumcMir at lirst Avas increasing in size, but not cpiickly, until .luly last, 
Avhen, after exposure to cold in an open conveyance', slu- Avas sei/Aid with 
pleuritis, AA'hich re<luced her strength A^ery much. From this date, the tumour 
nnale rapid progress, and it Ix'vanie evident that nothing but anijiutatioii 
would save the girl, for Avliicb ])ur])ose she A\ais ])ut nnd(*r your charge. 
When I first saw her, lier face bad a someAvhat dingy a])pearance, and it 
gra<lually became darker, until it assumed a leade'^ bue.’^ 

tSijmptoms on A(h}rls.sion. I’atient is pale, eiuaciati-rl, and ])i<'sents a very 
cachectic appearance ; pulse ia]ud and irritable ; ( best and urine hmiid normal 
on examination ; nr) glandular eulargcim*nt ; tongm*, slightly furred. The 
Avhole circumference of the mirblb: ami loAver ])art of the right thigh is 
occupied by a large tumour, over wliii-b the, vi'iiis are grr-atly distended. The 
surface of the tumour is irregular, and tliere is jit points an indistinct feeling 
of fluctuation. There, is no o-dema of the. leg, iioi glandular enlargement in 
the groin. 

mth July. — To-day Mi-. Spence performed amputation at the hip-joint in 
the following manner : — Tin* patient having been put under chloroform, 
the abdominal touriii(|m*t was api)lied (W(*r tlui aorta. The breech was 
brought AA'ell OA’er the edge of tlic table, and the pelvis held steady by an 
assistant. 33ie tourniquet was entrusted to Dr. Cillespio, Avhile Dr. Watson 
comprehsed the femoral arter}' at the brim of the pelvis. ]\lr. Spence having 
abducted, and slightly ‘flexed tn:^ limb on the ])elvis, gave it in charge to Dr. 
Struthers. Then grasping the soft jiarts Avith Ids left hand, Mr. Spence 
entered the point of the knife in front of the tuberosity of tlie ischium, and 
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passing it obliquely upwards, in front of the articulation, brought out the 
blade almost midway between the anttirior superior spine of the ilium and 
trochanter major, so as to form a large anterior flap, disarticulated the limb, 
and terminated by cutting a j)osterior flap neai-ly ecpial in size to the anterior. 
A large sponge was immediately applied to the posteiior llap, until the laiTJC 
vessels in the anterior flap were secured. No ai*tery jetted so lung as the 
tourniquet uas retained. After tlie arteriiis had been tied, and tlic tourniquet 
removed, tlie. femoral vein continuing to blee<l, a ligature was placed upon it. 
T]i(‘, flaps were then stitched together, and a ])ad jJaeed on the anterior and 
posterior surfa(?es to ketq) them in apposithui. The patient having been 
remov(‘d to bed, a be.ef-tea and brandy eiiiuna was immediately administered, 
and after she had rallied an o]>iatt* was given. 

July, — Slei»t well ; pulse 130 ; no reactionary luemorrliage since the 
operation. 

17f/i. - Pulse 128 ; patient ])rogr(isnng favourably. 

im. Pulse 120. 

lOZ/fc.- Pulse 110; some of the stitches removed, and straps of plaster 
applied ; has been taking heef-Lea, wine, milk, ami a little brandy for diet. 

20^/<,. — Pulse 100 : stump looking well ; no dressing on tlie wound ex(iept 
a narrow’^ strip of lint along the line of incision, and a pilhuv to support the hip. 

— Pulse 110 ; wound dressed Avith chloride-of-soda lotion. 

22d.— I’ulse 110; some more stitches removed to-day. 

23(/. — Pulse 100 ; the remaining stitcluis were removed, and straps applied. 

2‘\th , — Pulse 98 ; pati(;nt is taking tincture of the muriate of iron, 
nourisliing diet, and wine. 

25^//.- Pulse J02. 

20/7i. — Pulse 100 ; two ligatures came away to-day. 

28</i. — Stump looking Avell ; appetihi good ; general aj)pcarance of j>atient 
v(iry much iiuprov(id. 

29^/t. — Pulse 100 ; tongue cleaning. 

30f//.- Pulse 100. 

31,s‘^.™ Pulse 96. 

1st Ai/yust . — Pulse 90. 

2d.-- -Pulse 80. 

3, /.—Pulse; 90. 

12//t. — Pulse 8() ; femoral ligature came away to-day; stump almost 
ejiliivly healed U[j. During Ihe last fortnight she has l»een walking about 
the wai'd, and has luvii <»ut several times for a <lrive. 

13//fc Sepieinhcr . — Since last ivport ieci>ver> has gone on in a most favour- 
able manner. Not an occui’Jeiiee worthy of notice has interi’upled thi‘ cou- 
vales(;enee, and to-day she reliii iied to the country in a state of healLli border- 
ing on that of former years. 

Remarks. — The mortality wliich attends amputation at the hiivjoint, 
and Avhich has even led some to question the jiistiliablcness of tlie 
operation, is undoubtedly vtuy great ; and hence cunsidcrahlo interest 
attaches to every successful case, the circumstances under which it was 
performed, and all the coiultions which may have a bearing upon the 
general question of the operation in similar cases. According to tlie 
latest statistics of the operation, given in the recent edition of Cooper’s 
Surgical Dictionary ^ we find that, in a total of 139 cases, there were 91 
fatal results, or a mortality of 65*46, Moreover, when w'o know that 
in several of the successful cases the operation was performed on limbs 
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which had previoiissly Tuidergoiie partial amputation, and where, con- 
sequently, the shock and disturbance of the system caused by the 
sudden removal of the whole low'er extremity were wanting, or at 
least greatly diminished, it seems evident tliat the lisks of this for- 
midable operation are such as must limit its performance to cases of 
extreme necessity. 

In cases of certain severe injuries the surgeon may be forced to 
perform it as the only chance of saving, or at least prolonging life, 
and alleviating sulfering by removing the shattered limb. In cases of 
disease, the question of ojjoration comes l»cfore us under a somewhat 
different aspf*ct, for the amputation may ])rove more s]>eedily fatal than 
the disease would have done if left to its own coiir‘^e. Hence, to 
warrant its performance, thci disease must be of a kind that admits no 
other remedy, and at a stage wlien the wdiole of the appreciable <iiscase 
can be removed, and with a reasonable hope of prolonging life. In the 
case which forms the subject of the present j’emarks, Ave have a good 
example of the conditions wliich warrant ns in having recourse to 
amputation at the hip-joint. The girl was suffering from intense pain, 
her apj>otite Avas almost gone, and her stnmgth exhausted by the ])aiu 
and Avant of slee]) ; her ])ulsc Avas (|uickand irritable, Avhilst the tumour 
Avas increasing rapidly. The urgemey of tliese symptoms showed lluj 
necessity of o])erative iiderfenmce, if any attempt was to be made to 
relieve her sufferings and to prolong life, even fur a short time ; whilst 
the absence of glandular enlargement, either in the groin .«!• els(‘wli(ire, 
gaA^e hoptis tliat the lymphatic system Avas as yet Uiiaflee-h'd, and 
that, Avith youth on her side, there Avas a reasonable l.upci of sue.cess 
attending the o])oration. On the other hand, if it were, delayed, or not 
performed, a s[)eedy and painful death was contain. 

The disease was limit(?d as far as malignant disoa . eon be S 5 »id lo 
be limited in the living body, Avhere the circulation of the Jluids ]»re- 
veiits positive limitation to any special pai’t. Hut practically, siii eeoiis 
are agreed, from ex])erience, tliai. majignant disease, especially its med 
Hilary form, Avhen situated in an anatomically limited organ — as the 
testicle, for example, Avlu^n; it is invested by a dense resisting capsule. — 
admits of more thorough reuioAnd than whem it occurs amongst muscles 
or other soft textures, Avlioso structu^^e it speeUdy iiiA'olves in I he same 
diseased action, Avithout any definition or limitation. In the, presoJ 
case the disease had evidently commenced in the interior of, and was 
still apparently confined to, the shaft of the femur. Thus walled in, 
it were, by the dense, fibrous shell of the bone, or by the strong fibrous 
periosteum investing the sliaft on eveiy side, ami closed in at either 
extremity of the bone by the articular cartilage of incrustation, the dis- 
ease presented the utmost iiossible degreii of anatomical limitation, and 
thus the l)est possible chance of complete removal. Hut to profit fully 
by this limitation of tlie disease, it was evidently necessary to amputate 
in the contiguity, and not through the continuity of the affected bone 
— a rule which I consider of i^ararmiunt importance in such cases. 
Hence the reason why 1 cbhsidered amputation through the trochanters 
inadmissible, altliough tlio bone seeme<l unaffected j for, in many cases 
where no perceptible alteration in the form of the bone can be detected, 
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the disease will he found to be infiltrated into tlie cancellated texture, 
even of the neck and head of the bone ; and there need be the less 
hesitation on this point, as I believe that, in cases of malignant tumours 
of the femur, amputation through the trochanters is attended with 
quite as much danger to life as amputation at the hip-joint. 

1 woidd here refer to the necessity which arose for applying a liga- 
ture to the femoral vein. The haemorrljagc from this vein continued 
after all pressure had been remov(‘d from tlie groin and abdomen, and 
as temporary pressure of its orifice, and other means failed to arrest it, 
and as it returned whenever the pressure was removed, I found it 
absolutely necessary to tie it. I liave frequently seen troublesome 
bleeding from the femoral vein in amputation of the thigh, but in 
general it stops when coni])ression is made by a])[)lying tlie flap against 
thJ cut surface, when all pressure above is removed, and the stump 
elevat(jd ; but here these m(‘ans proved iiiefi'e.ctual, or ]ierhaps, I should 
ratlier say tlie weak condition of the patient rendered it necessary at 
once to check all loss of lilood. 1 confess that my prejudices against 
t^'ing veins are very strong, and this stex> in the operation made mo 
uneasy ns to its elfects; but, as the history of the ])rogrcss of the case 
shows, luy fears were ground h'ss, not a single bad symptom having 
followed ligatuiv of the vein. 

ill conclusion, tlie iininterru}>ted progress of tlie patieiit^s recovery 
was most r* Msfactory. Tt is not often that oven a simple amputation 
of the thig ^i.M*s on so well ; and whatever may bo tlie estimate of the 
operation ii general, or whatever may he tlie chances of the disease 
r(jLurriing in ‘=ome other organ hereafter, it has, for the present *at least, 
snatched the iiaticnt from the brink of the grave, and restored lier to 

family, and io the (uijoynieiit of perfect health. 


A.UI’I'TATJOX at TIIK IlN* rTorNT. 

ill. \\ ., r» yrar.N was a(lnn■tUM^ im Ma\ 20, 1 iijlu tlir 

hifinnjjiT, i'juiii a kiinour of tin* right thigh. 

/ 7 /s/y/ 7 /.-- Patient’s iiiotlier states that jihoui six: months jn'ovioiis to 
a<l mission lIjc- fluid conqdaiiied occasitmally of w;nnli*ring j>aiijs in tin*, riglit 
lliiglj, for* wliifli faiientatioijs were a]q»]ifMl. About three months ]>riivioiis 
to adnussi<ni, liowever, the motlnu* observed tlu' patient walking as if her 
lit knee was stilt' ; she had a conshlerahle amount of pain in the limh ; 
w,L> s«mietinu;s fretful and low-spirited, but her general health was good. On 
ig asked where she liad pain, the ])atieiit referred it to various ])arts of 
tliigli ; ami on examining lueally, tlie mother oliserved an oval liini]) on 
tin* outside of the lower iiart of the thigh, about tlie size of a “ blackbird’s 
c'gg,’’ and said to U*, deeply seateil. No increase of growth was observe*!, 
Imwi'ver, till about ten weeks Ixdbrc a*lmission, when tlie ehild is said to 
have received a blow on the lower part of Lin* thigh (with a clniir), ami since 
that time tin*, tunnnir has- been increasing ra]ndly. Since then, tin* iiaticnt 
has also eom])laine*l greatly of pains in the limb, *)n account of which the 
part lias been fomented, poultici'd, and l(M*che*l, without any reli**f. Tlie 
par(int.s then eonsulte*! JJr. Thomson of Vetlndm, who, I'ceognising the nature 
of the case, prevailed upon them to seinl her to the Jnfirmaiy. During the 
last few days the patient has been losing her appetite, is low-spirited, and 
complains more of pains. 
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On admission into Imintal. — Patient appears to be healthy, but is unusually 
quiet aiul reserved. Tongue slightly liiiTcd ; lungs, lieart, and other organs, 
normal. A tuun)ur, of oval form, 5^ inelies in length, and about the same 
in breadth, was Ibund occupying the anterior, outer, and posterior surfaces of 
the middle and lower part of the femur, just above the condyles. It is of 
firm consistence throughout, and moves along with the femur. The super- 
ficial veins are (uilarged, but the skin is not tudherent. Patient does not 
complain of pain on pressing the tumour. The inguinal glands on both sides, 
as also the right cervical glands, are h;u*d, and somewhat luilarged. 

1st June. — P. 8(). Sleeps well, and is much better in health. Ordered 
alterative in(*<licine, followed by tinctui’e of the muriate of iron and cod-liver 
oil, twice daily. 

(oth. — P. 9(i. Has had more darting pains in the limb, rjcmeriil health 
continues good. Tumour not perceptibly larger since admission of patient 
into hospital. 

1th. — P. 80. Slept well. (Chloroform having been administered. Professor 
Spence made an exploratory incision into the swelling, and (.liscovei*«‘d it to 
be a tumour, as diagnosed. The j)atienPs pidvis was then brought well ovct 
the edge of the table-, and hehl firmly by an fissishint. Professor Si)e 7 iee 
ne-xt, grasping the soft parts with his left hand, entered the- point of the knife 
at the front of the ischial tuberosity, and passing it obli(|U(‘ly npwarrls iii 
front of the articulation, brought it out almost midway bet\\cen the anterior 
superior iliac s])ine and the trochanter major, so as to form a large anterior 
flap. Having opene-d the Joint by this first incision, wliile Hr. (Tilles]ne 
abducted the limb, the <lisarti dilation was elfec-t(‘d, and a ])osterior fiap nearly 
equal in size to tluj anterior one was cut from within outwards. IinmiMliately 
thereafter a s])ongo was ajjplied over the posterior llaj) ; Dr. Watson (jomj)r(‘S8ed 
the vessels ov(*r the brim of the j)elvis. The vc'sse-ls, including the femoral 
vein, weri‘- then ligatured, tluj flaps stitched togetlnu*, pads jdaeed over the 
anteriui* and poste-rior surfaces, and bandaged. When the effects of the 
c-liloroform had }»assed off an opiate Avas given, but the patient coiitinued 
very I’estless, requiring to be held down for somi* time. No reactionaiy 
haemorrhage took plac-ij. 

On examining the limb the tumour was found to be of a grayish colour, 
c»f firm consistence, and of a mednllfiry cliaracter. Microscopic examination 
of the adtliictor muscles of the thigh showed the nuclei of tlu* mnscubir fibres 
to be greatly increased in number, and seemingly about to undergo cancerous 
degeneration. The libi-es of the glutc-i^ muscle- Miowed f.itty degenej’atiun, 
but no prolifei’ous cidls. 

0.30 p.M. — P. 80. Patient has been sleei>ing coiitiniionsly for some lionrs, 
is A^ery thirsty, ami restless at intervals, ami vomits on trying to take food. 

9 p.M. — P. 100. Urine draAvn off witli a catheter. Oidate given as 
vomiting continued. 

Hh. — P. 1 00. Silent a very good night. ITriiie drawn off Avith a catheter. 

4.30 p.M. — Patient luis heeii sinking gradually, ami is now unconscious. 
Pulse not p(*-rceptible ; rcisjdratioii rapid iiml vi-ry AVi‘ak ; has slight bron- 
chitis ; eyeliils partially closed, and eyes oscillating. Ordered Spt. ammon. 
arom. in five drop doses, every five minutes ; also an enema of beef- tea and 
wine, and a mustard-poultice to the chest. 

0.30 p.M. — Still continues in a very AVT.ak state. P. Ififi, and very Aveak ; 
respii’ations 00 per ininuti!'^' has had her hoAvels ojicned freely. Beef-tea 
injections given every hour, and sal-V'olatile at intt;rvals. 

1 1 P.M, — Under this treatment patient rallied gradually ; but as the ’ 
nervous symptoms continued, fifteen drops of sol. mur. morph, were added to 
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the beef-tea injections. P. 140; respirations 40 per minute, and regular ; 
has grinding of the teeth, t\vdtchiiig8 of the face, with knitting of the browns, 
and gives occasional starting aiul deliiious exclamations. 

1.30 r.M. — P. 150, weak. Cerebral symptoms and general weakness 
somewha-t increased. 

9t/i, 10 A.M. — Has slept well during the nigljt, and cerebral symptoms 
are absent. P. 140, weak ; takes no focnl, and is supported by cncmata ; 
respiration regiihir and not laboured. 

4 p.M. — Continues in much the same condition ; has ocirasional grinding 
of the teeth and startings of the limbs. P. 112. Supported by enemata. 

10 r.M. — P. 130, and weak. Same treatment continued. 

12.30. — P. 140, and weak. Consciousness rtiturned, and pcitient is 
inclined to sleep ; cough somewliat increased, and pain in the abdomen com- 
X)lained of. Orilered a large ])Oultice over the chest and tabdomen ; takes 
S(mie food. 

10//f, 4 A.M. — P. 120. Hiis been sleeping calmly, but is beginning to 
start somewhat, and gr-inds her teeth slightly. 

8 A.M. — P. 104. Very weak ; is unconscious ; grinds her te.eth ; lies 
wnth her eyes wide ope,n, and comjdaiiis of great tenderness in abdomen. 
Eiicmata coutinuecl, and ])oiiltices on abdomen. 

10 A.M. — P. 110. Drinks milk licartily ; stumi> dressed and looking 
healthy. 

12 M. — P. 120. Weak ; some of the old symptoms retiimetl. Kneina 
given. From this time forwartl j)atient gradually recovered. None of the 
cerebral symptoms returmul, and apj>etite gradually iini)rove(l. 

lllU.— P. 100. Is in good spirits ; slight erytliema along the edge of the 
w'ound. Some stitcluis reniovcid. Discharge somewhat increased. 

— P. 108. Patient continues to do well. This morning she took a 
hearty breakfast of porridge and milk, in addition to tea, toast, and eggs. 
The*- stumj) looks very wtdl ; there is not much discharge, and it is of a healthy 
character. As the cough is troublesome she is ordert'd to-day the following 
mixture : — Ammon, sesquicarb. grs. xxiv. ; tine, scillae, oil. ; decocti 
Seiiegae, ad 5vi. ; sig. a te;is])oonfnl every three hours. 

13^/i. - -P. 1 04, of good streiigtli. During the night she slept well, but 
was (observed to start occasionally. Plasters applied to stump and stitches 
rcuiove,d. Dressed with soda lotion. 

— P. 90 : bowels regular ; appetite good. 

17^/t. — All the ligatures excpx)t one have separated. (General health 
continues to improve. At the inner angle of the stump is a hard, red, ami 
painful swelling, evidently an abscess commencing to form ; for this fomenta- 
tions were applied. P. 110. 

2l.s^. — P. varied from 104 to 120 during the night. Stump looking very 
w'ell. Slcej^s soundly. Appetite go<Kl. 

23d. — P. 104, Yesterday, pa.ss(!d four, aud to-day eightcnni ascarides 
lumbricoides, of which some were very lai-ge. Ordered a puigative, followed 
by 9 Santonin, gr. viii. ; sacchar. ^i. ; M., ct divide in pulv. iv. ; sig. one 
to be taken night and morning. 

2dth . — Passed two more worms of the same kind, but smaller. Appetite 
has fallen off somewhat. The abscess in the groin burst to-day at the out('T 
angle of the stump. 

July 3d. — Since last report convalescence has been uninterruj)ted. To-day 
X)assed another small worm, wdiich was the last. 

From this date onward the patient improved daily. Ai)petite returned 
by degrees. The femoral ligature was withdrawn on July 6th, and the 
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itici.sion liealed up witliout tlic batl sign, and remains f^uite sound at 

the priise.nt date. 

Whilst it is gjiiicrally admitted that the true i)riiici[)lc in regard to 
amputation for malignant tumours of bone is to amputate beyond the 
bone affected, yet, in the case of the femur the di-cad of the immediate 
risks of amputation at the hip-joint lias led practically to the abandon- 
ment of the princijde, and amputation through or near the trochanters, 
in cases of malignant tumour, is often advised, and resorted to, as being 
safer than disaiticulation, unless the growth is so higli up as nearly to 
involve the trochanter. I think this a very serious error, as 1 believe 
in such tumours the disease permeates the whole of the medullary and 
cancellated texture of the femur, and that there is no security for the 
removal of the disease except in removal of the entire bone by <]is- 
articulation ; and from what T have seen of liigh amputations in the 
thigh, for malignant tumours, I believe the risks of amputation through 
or ll(^ar the trochanten-s to be as great, if not greater, than those of 
amputation at the joint. In the latter, the rapidity of performance is 
greater, the loss of blood less ; whilst the risks of pyiemia arc certainly 
less in cases of disarticulation than in amputation through the continuity 
of a bone, where we have the chances of myelitis, inflammation of tlui 
veins of the medullary Haversian canals, and acute necrosis, which are 
especially liable to occur in the state of the system accompanying 
malignant disease. 

Jicsides the interest which attaches to a successful case of amputa- 
tion at the hip-joint, that just recorded i)osscsses interest in regard to 
the diagnosis of the disease, and the condition and treatment of the 
patient after the operation. 

The general history of the disease from its comrnen cement, tin? 
obscure wandering pains referred to the thigh long before any alteration 
in the limb was detected, and then the appearance of a small but 
distinct lateral swelling, as described by her mother, together with the 
subsecpient rapid growth and increased pain, were all very characteristic 
of malignant disease of the femur. On the other hand, however, there 
was not the slightest apj)earance of the j)cculiar cachectic state wliich so 
generally acconipaiiies malignant gro^vths ; tlui child Avas of ruddy 
comidexion, and i)himp, her appetite good, and all the functions natural, 
though she was restless and somewliat imtahlo at night. The mother, 
however, had with her another younger child, cvirlently affected with 
strumous swelling of the periosteum, bones, and glands. At the time 
of the patient\s admission into hospital there was no lateral projecting 
swelling, siniidy an elongated ovoid swelling, or enlargement of the 
femur, from the condyles to near the trociiantcrs. Under these 
circumstances the rpiestion arose — Might not these symptoms be caused 
by periostitis and subacute ostitis, and perhaps incipiemt necrosis % To 
my own mind, the absence of rigors or febrile symptoms at any time 
during the progress of the disease, Ibc distinct lateral swelling noticed 
at first, and the peculiar if^bid form of tlie enlarged femur, seemed 
pretty conclusive as to its being a malignant tumour,of the bone ; but 
still, under the circumstances, before proceeding to such an extreme 
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measuro as amputation at the liip-joiiit, I considered it right to resort 
to an exploratory incision, as recorded in the report. In many instances 
a free exploratory incision will at once satisfy the surgeon as to thft 
true state of matters ; but here it had a tendency to mislead, for, owing 
to the cancerous deposit being situated partly witliin the medullary 
canal of the femur, and partly between the periostcmm and the shaft of 
the bone, and easily separable, it resulted that when I introduced m; 
finger into the incision, I felt the bone bfire and loosely connected, wit! 
swollen 2 )eriosteum, just as in a case of necrosis, so that I had to 
enlaige the incision considerably to judge of tlie true state of the 
swelling. I draw attention to this, because, unless I had been 
pretty Avell decided before as to the nature of the disease, tlie con- 
dition* i)resentcd in this case, so dillerent from the irregular softened 
mass mixed with osseous spicula3, generally met witli in malignant 
osseous tumours, might have led to a wrong diagnosis and most 
disastrous results. 

Hie method of 02 )erating in this case was the same as that I adojited 
in the case of L. S., previously recorded, and I think it the best in such 
cases where we have the |)ower of choosing our procedure. Amjmtation 
at the hip can be readily p(‘rformcd by cutting one very large anterior 
flaj), and disarticulating and dividing the. ^^^sterior parts almost directly 
backwards ; but, as examination shows that even at an early iieriod the 
muscles near the diseased bone arc liable to be aflected, it is of vital 
importance to plan onr upf‘rations to avoid proximity to the tumour, so 
as to diminish the risk of retaining any morbid tissue in the flaps. 
Hence I preftT two shorter flaps to one very long one, as it must 
encroach more on the diseased parts by its greattT length. In this, as 
in other successful cases I have recorded, the femoral vein was tied 
to arrest bleeding, and I believe, as I have stated elKsewliere, that instead 
of being hurtful it seems rather to do good, by preventing pus or 
unhealthy discharge eijfcring tb.c venous circulation by the largo opiui 
moutli of the vein, kept ^latent as it is by its fascial connections. 

The progress of the case, as given in tlie report, shows how much 
success in such operations doiiends on careful after- Lreatiiieut, watchful- 
ness of symptoms, and persistence in apjiropriate remedial measures, 
even when the condition of the iiatieiit seems very hoiieless. 

It will be noticed that the urgent unfavourable symptoms in tliis 
case did not snjicrvcne till about twenty-four hours after the oj^eration, 
when the risk from primary shock and reactionaiy luemorrhago had 
passed. The morning report on the 8tli June was “Pulse 100 ; s^ient 
a very good night,” and at my visit at noon the child prcseiiteil no 
unfavoiiralde symiitoin ; but sliortly after 3 l\M. symptoms of restless- 
ness, nausea, and a state approaching to collai)sc, as detailed in the 
report, set in suddenly, and at 4 r.M. she seemed to bo rapidly sinking. 

I believe that, but for her being very carefully watched, and the i>rompt 
and continuecl use of external and internal stimuli, the little patient 
must have soon died. 

4’he cliaract(ir of the symptoms was peculiar : there had not been 
the slightest amount of reactionary oozing from the stump, and the child 
had slept W(‘ll after tlie operation. Yet the stiutc must have been the 
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efiFect of the operation on the nervous system j althougli it is just 
possible that the tenderness of the abdomen, the grinding of the teeth, 
and convulsive startings, may have been due to the presence of so many 
large intestinal worms ; for though the more severe symptoms passed 
off, and she gradually began to amend, yet her rapid and thorough 
convalescence dated from the time the wormj disappeare t under the 

f e of the santonine. 

To the preceding instances of successful ‘amputation at the hip-joint^ 
I subjoin the two following cases recently under my care in the Eoyal 
Infirmary. 

I have now performed amputation at the hip-joint in eleven cases, 
eitlier j)rimary or for disease, with five recoveries. ^ 


Cask I . — Morbus Coxce ; Excision; Amputation; Recovery. 



Thomas H., aged twenty, a clerk, was 
admittt'd into Ward XIII. on Sejtt. 24^/t, 1 674. 
^riie history records a series of abscesses near 
the hip-joint on two (litfereiit occasioiis ; 

at the age of ten, when he had in- 
jured liis hip hy a fall ; and again five yeajvs 
ago, when convalet»cing from relapsing fever. 
Last May he had an atfixek of hannoptysis. 

On admission he was seen to be a delicate, 
aiKCiinic-looking young man, emaciated to the 
last degree, ami suffering evidently from ad- 
vanced morbus coxarins— a diagnosis which 
examination cori firmed. lie was onlered w'iiie 
and a ferruginous tonic ; the sinuses at the hip 
to be dressed with lotion of chlorinated soda, 
and extension apparatus to be applied. At 
first he seemed tofimprove rapidly, due no 
doubt to the altered ivgimen and rest ; and 
after residence for five weeks in hospital he 
w'as so much better as to be deemed fit for 
operation. The joint was accortlingly excised 
on l/ct. 29lh. For a time he did well, but 
the discharge was always free, and often foetid ; 
his health, how'ever, remained wonderfully 
good, notwithstanding the great strain. On 
Aov. nth he had a slight attack of pleurisy, 
and on Dec. 20th examination with the probe 
show^ed a piece of dead bone yet to separate. 
About this time he began to complain of pain 
in the region of the liver, which was seen to 
he greatly enlarged, and was most probably 
affected with amyloid degeneration. For this, 
counter-irritation with tincture of iodine was 
applied every second day, and seemed to do 
some good. On Jan. 2Sth a small piece of 
bone, which was pressing on the cicatrix of 


the excision wound, was snipped off. But during all this time the discharge 
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was veiy free, and the patient seemed to lose ground. This state of matters 
continued, and on A^ml 'Sd half an inch of the upper end of the femur and 
some ]»»ose necrosed portions of bone were removed. After tins the patient 
appeared to be sinking fast, and, as a last resource, amputation at the liip- 
joint was liad recourse, to. 

April 1?^^.- -Piilsii 84; temperature 99*’; m ine still with a trace of 
albumen. To-day Pj*(jf. Spence amputated tin* limb at tluj hip-joint. The 
patient having been placed under cdiloroforrn, Esniaj{ h\s (Hat) elastic band, 
was applied tightly to the liiiib frenn the foot upwards, so as to extrude a 
blood from the part. An india-rubber band was next biruight round the 
thigh, imme<liat(dy below the i)elviH, drawn tight, and S(‘(*ured by being again 
passed roujid the limb and lied. The flat j*oller was then removed. Mr. 
Aiinandale now compressi;d the lemoral at the pelvic brim, while Prof. Speiu-e 
transfixed the limb and cut the anterior flap by the usual method. This he 
^^►ave in charge to Di'. Lluncan. The posterior flap was m*xt cut, s») as to have 
for one of its maigins the incision made on the 29th October last fi»r the 
rcino\al of the hea«l of the femur. The femoral artery was iniiiKMliately tied 
and the other arteiies secured. A small ]>rojei*ting necrosed portion of the 
aci*tal)uluju was thiui renioved with l)one-pliers, and the surface of the Haps, 
especially where*, the remains of sinuses were o])S(‘rvable, washed with a solu- 
tion of chloride of zinc (twenty grains to an ounce of water). The flaps weie 
then brought together rdong the margins by silver wire sutures, tin*, extremities 
being left frc'.e for drainage. A pad of lint Avas laid along each edge of the 
wound, a fold of boracic. lint over its surface, and the whole securi*.d with a 
broad Mannel bandage ar(Uii)d the pelvis. 

Though tin* patient lost little hlood, yet towards tlie end of the operation 
his pulse became very weak. On this indication ether was substituted for 
chlorofoj'in as an aiiaisthetic, and an enema of brandy anfl water given, which 
had tlie effec.t (»f stri*ngthening the pulse. The-e.nema was repeatc*d on the 
])aticiit being i)ut in he.d, and (diainpagnc and brandy ajid water ordered in 
frcfpient small doses. 

-^[orning : pulse 110; tempemtnre 100° Evening: ladse 112; 
temperature KUP. Slept a little through the night, and does in)t complain of 
much pain. '^Fakes beeftca and milk. 

lljlh.- Morning : pulse 118; tejuj)erature 101 ‘6". Eveuiug : pulse 112 ; 
temperature 99‘\ Urine <if sp. gr. 1012, with a trace, of albumen. 

U)th . — Pulse has never been above 1 20, nor lemperatnre. above 99‘(>% 
since the Ihth inst. The stump looks Avell ; a pai-t towards the inner aspect 
has healed by first intention, and the disehargi* is di‘creasiiig. Patient is 
looking and fbeliug belter than before the operation ; sleep^s well now, and 
iiikes his food. The urine still contains a trace of albumen. 

‘doth, - “Patient imiu’oving in every w'ay. Tempe ratlin; has been normal 
since the 19th instant, and continues so. Appetite; good. The wound 
has healed with the exception of a small point in the centre of the incision, 
tlirough which some discharge cfunes, and that part of the posterior flap Avhich 
wan formed of a previous incision. Tin; latter, hoAvever, is healing ivell by 
granulation. Urine yet contains a trace of albumen, ami liver dulness 
remains much as before. 

May Stump looking betti*r, and jiatient much stronger. Urine 

slightly albuminous. Sent to Convalescent House. 

Oct. Sth. — Patient’s health since his discharge has continued good,' 
Wound is now healed. 



736 


OPERATIVE AND REGIONAL SURGERY. 


Case II . — Chronic Recrosis of Femur ; Ampntution through Hip- Joint; Recovery, 

Lilian S., a^^t'd nine, was admitted to Ward XV. on lOth Jul% 1874, 
sufreriiifT Iruiii necrosis of femur and fibula. On admission the leg was found 
flexed on the thigh from the contraction of the hamstring tendons, and the 
signs of extensive necrosis of the femur were abundantly «)bscrvabU\ Pationt 
iinaincd in the ward until 20th January 1875, when she was dismissed to 
te Convalescent House. During this time several pieces of dead bone were 
removed — one a seciuestruin three inches long— and the wounds were dressed 
with chlorinated soda or dilute carbolic lotion, the patient meainvhile taking 
inttirnally small doses of steel drops and dilute ]jho.sphoric acid. On 1*1 th 
February she returned from the Convalescent House, and had the hamstring 
muscles divitled, so as to straightim the limb. Dismissed again on 4th^farch, 
and admitted once more on July 2Gth wdth the thigh in a state much £us 
formerly. Examination with the gunsliot probe showed a large aiuount ofn 



dead bone still to separate. The necrosis, besides being extensive along the 
shaft of the femur, iinpli‘-ated the great trochanter. Amputati»m at the hip- 
joint was accordingly d»-t« r!nine<l on a.s a last nisoiii-ce ; for the general health, 
although never very good, had lately ])eeu failing. 

Aug. lid. — Tl>e limb was amputated at tlni hip-joint by anterior and 
posterior flaps. The femoral and profunda were securcifl with silk ligatures. 

Since the operati(m patient luis never had a bad symptom. The ligatures 
came away on the 17th August without luiy Inemorrhage. 

Oct. \st . — Patient is no\/*iible to walk about on crutches, and is in healtli 
much bett(‘r thaii before the operation. 

Dec. 1 875. — The girl’s health is now quite restored. 
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PRLMArvY AND SECONDARY AMPUTATIONS FOR 
INJURY. 

I liavo selectoJ tlio following as cxairij .rs of tho class of cases 
ref|ninTi^i^ aTriiaitatioii in oonscqnciicc of irijiny, mthI as illustrative 
of what 1 have said in refenuice to tlie conditions w liich iiiflinuico % 
mortality of primary amputation :~ — 


SkVEJIK iNJirilY OF TJin RkJIIT UrFFll ExTIIKMITV UY AfACTIiNKnY ; 
Amfotation of t[[k SjiouLFn-JoliNT; lii’.ooN j:nv. 

# 

1 Cask I. On tin* inorniuL^M)!’ tin* IHli DcmviiiIum’ I.Sl7,.Tamrs Watt, mill- 
^vri,^ht «it a |»a,[)i‘i‘-uiill in tin* A’ii'inity of ^\ In-n iiisjicctiiijL^ 

till*, inacliiiicry, ])(*ri(‘iM'd tliat *1 part nf it Was Icinsf. While eii;;.i|^eil in 
fastening the hui>e p.il'l, tin* sh‘eve nf liis jaikel was laiii^lit, ainl the li^lit 
anil (lra,LC,i;eil l»et\vt‘en Iwo wheels aiel rapiillv enislu'il. Nnlw itli^-tainliii;^ tin* 
feai'lnl nainre of the ai'eiileiit, he {-iillieii'iit presein i* ef iiiiinl, mi 

feeling hiiMseir iliawii roi‘>\ai*ih, to taki* off his (a])\Nith his left hainl, and 
plaee it in a ]iof'ition to elieek in smin* measure the revolntimi of the wheels, 
and at the same time he, ilireeted thos(‘ ahoiit him to cut tin* sleevi* iif his 
coat, tel liiij^r them that the arm wasalremly torn thronL*h. He was e\tj'ieati*d 
just in time, to prevent tin-, hody Im*!!!*; drawn in, hut not helore the soft ]>arts 
on the i-i.L;ht side of the ehest had .sulfereil severely, d'he aeeiileiit ha])p(‘in;d 
ahoiit half-past fmir and T saw him at half-jiast seven a.m. 

\ fmind Mr. Faleoner and Dr. Thomson in attendaiiei*.. The juitii*nt w'as 
lyin,^ in bed, pale ainl exhausted, having lo^t a eonsiderable iinanlity of Idood ; 
but, Ihouoh sulferin.L; i;redt a.nony, he was ([uite sc-nsible ; the fra,uments of Ids 
clothes which had been lel't b\ tin* unn-hiiiery had been removed, some .dimnli 
had be(*ii administered, and e\t<‘rnal WMi-nilh applied ; his pnNe wa^ about 
l:iO, and the skin was covered with <old sweat. The injured aim preseiiled 
a fi-i^htliil ajipearain e ; the limb was coinjiletely ih-i.iehed Imni ahmit ihiee 
* iiiehes ahovi- I In- elbow , and the hiinn-ruswas aijaiii bi-oki-ii tlnmi;_;h ohliipiely, 
immediatelv below tin* insertion of the didtoid, leaving (In- .iltaehment of that 
muM-Ie (*n(ire ; but on the inner side the fr.ietuie had sjilintend the bom- nj) 
to within an inch of the joint; the midiile part of the liiimeriis, toL;rther with 
the soft parts, weri- han_L,dn,o in shn-ds. On (he ri_nht side of the eln-st tlui 
intej;nm(‘nts had been eiitiri-ly n-moved to within two ineln-s of the stei-num ; 
the clavieuhu* and sfA-i-nal [loitimis of (In* peeloralis majoi- had hi-eii coni- 
ph-ti-h' torn olf, so as to e,\]Hisc the ])ectoralis minor, tin* intereostal spaeeSy 
and externally the fascia coveiin.^ the axillary vi*ssels and iiei-ves. The 
fra, Lament of the humerus was ilrawn upw'urds and uutwaids by the (l(*ltoid, 
and the low'er tibivs of the <^reat ]»ectoral, which were entire, were tightly 
sti-etched across the lower border of the lai-ee wound, and yio’o it the ai)]»ear- 
ance of a deep dissection. Although, from the, mitun- of tin* injury, and the. 
state of the. iiatieiit, J had almost in> hopes of his i-ecovei-y, I thou,i;ht it ri^ht 
to give liim the only chance - viz. by anijmb.tiou at tlie shmilder-joint. 

A small quantity of spirits and water having be(*n given, chlorolorin w'as 
then administered. About a drachm wais ])oured uiion some lint and applied 
to his nostrils liy Dr. Thomson. He inhaled it readily , and scarcely a minute 
had ehqxsed ere it took effect : the, fibres of the ex])os(*d muscles were first 
seen in violent action, ami the face became suffiiscil, the breathing became 

^ This was the first great operation in wliich I used cliloroform. 

3 B 
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stei'toroiis, tin; filucs of tlio iiiiisclos assumo^l a slij^ht tremulous motion, ainl 
then hecaiiK! perfectly still ; bis ]jiil>e fell in fi‘ecj[iu*iicy, but was linn ; the 
full eifiM-t of tlie ebjoroform AV.is obtained in three minutes. 

Mr. Kalconer c<nnf>resMji‘r tlu* axillary artery between his finders, above 
the h*'^s(.•l’ peeloral, I ])ro(:i!ecled to amputate by hjiinin;.; my llap from the, 
outer and bark part of the. shoulder, Avhere the iiiU '^iiment and museles 
appean’d sound, savin" as much skin as possible. From the shoi-t lever re- 
lliainin;^ 1 had autiei]»ate<l considerable, dilliciilty in disarticulatiu" tlie head 
of the, hnmerus ; l»ut in this { was a^^reeably <lisa])pointed, for, owing to the. 
compleb* ivlaxation of the mu.^cles irnliiced by the chloroform, 1 was enabled 
to flisailicniate it rai>idly and w'ith the. most perfi;ct ease. The insertion of 
tin* lower fibres of tlic‘ great ptictoral, and the other s»)ft parts on tin; inner side 
of the humerus were. <livided, and the fragment of the Umb removed. The 
posUnior circumlle.x ami two other vessels were tied, ami next thci axilfiiry at 
tin* point wluM'e my inci.doii luul <livided it : perci'iving, liowever, that tliisJ^ 
|)oint was cloi-e to the origin of some largt* branches, and fearing, moreover, 
le.-^t it iniglit have sjilfered from the injury, 1 laid hare tin* vessel higher np, 
beneath the lowi r murgin of the pe<‘toral is minor, ami tied it tlu-re also ; after 
removing l arc'fiilly all <loiil»tl‘nl looking portions of muscle and skin, the llap 
was l)i*(»ughl birwiird ami found to cover the woiiml much bi'tter than I ex- 
])e»’t»*d ; it wa.-< st-ciired In several points of siituri*, supported hy compi’esses 
]>laci‘il po.stei'iorly at the lowin' part to prevent dragging, vsome warm-water 
dressing was ])lace(l ovi'V the surface anteriorls , and the whole secnreil hy a 
split cloth baialage. 

During the whole, of tin* proceei lings, which occiijiied about a (piart<*r of 
an hour, tin* jiatieiit I'eiiiaitied ]M*rfectI\ tranquil, and onl_\ l)c(*ame conscious 
after the <lres<ing had been c<mi]»h*le\l ; a little wine ami water wen* then 
given. lie stated that In* had lelt no pain, ami indeed knew nothing of the 
opi*ratioii, lull now felt niiich eaMei* ami n*vi\e<l ; hi.-^ pulse was at this time 
(18, ami [uvtly lii in. 1 left him in charge of Mr. halcom*r, ilesij'iiig that he 
shouM Ii.ive all o[)iate di'uught. According to Mr. Kalcmiei-’s n*poi't, the pulse 
gradualh rose, and at three r.M. was 84 in the minute. Thei'i* was consider- 
able tliii'si, and lie comjdaiiieil of ilarting jiaiii in tin*. Avouml, also of slight 
nausea, which, however, soon left liim. In tin* ev'eHing he was Ic.^s thirsty ; 
tin* pnl.se (;oiitiiiiu*d the .sum*, and he ]»assed about six «»uina‘S of urine. lfa<l 
a draiiglit of tliiits di'o]>s of solution of morjdiia at mitluigbt. 

At four \.M. on tlie 10th, bis pulse was sljglitly a<'cel(*rated ami harder ; 
lie bad slumbered occasionally for about balf-ai' -liour at a time, but woke 
with pain in the woiimi ; the skin w^is warm ami moist, ami alter In* had 
])ass(;d about six ounces of biglecohmred urine, lie fell asleejq and rested for 
;riome time ; at noon In* bad a lax-dive <lraugbt. 

On tlie nioi'iiing (»f the I I ill be continued pretty easy, having '‘i 

gooil night, but as liis meclieine liad not actetl, be got a close (»f castur-oil. 
Ilis tongue was wdiiti* and liiriv*d. llelbre 12 o’clock bis bow'els liad acted 
twice freely, and bis skin was moist and of a natural lu'.at ; be was allow'ed 
a Huh* hei*f-ti*a. In the aftc*rm)oii liis ]>alse had rist'ii to 100 in the minute, 
and was pretty full, thoiigli soft. 3 he lu-ef-tea was di.scontiiiued, and a little 
tin'll arrovv'-root allowi*d instead. In tin* evening In* Iiad jiassed water 
freely, ainl felt easy, hut his ]»ulse was still about 100, and tlie skin hot ; 
had no headache*. To have a diMUght of nnn'jdiia and ipecacuan wine at hed- 
tinie. 

12th. S(*ven v.M. IIa.s ]ia'-sed a good night, pulse diminislied in fre- 
cpiency and soft, skin of a moderate heat. 3 r.M. — Has sntfered from sick- 
iie.ss Since morning, 'fin* w'oiiml was now dressed for the first time, and. 
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at liif< own request, chloroform was administc retl ; hut after it hepin to alli t t. 
him, vomiting took phict‘, ami ^Ir. Faleom-r <lesi>t(Ml from its use. Tlie woninl 
Wiis fouml of a favourable appearauec ; su]»|»ur.itioii hail e(niimeiieeil at tlie 
lower pa)'t ; a little wine was mlmiiiistered previous to the dn-ssiu^' ; he l\‘lt 
Jiuich easier iifter its eomijletion, when an oj)iati‘ draiiuht was j^iven. 

At 10 P.M. his pulse was 02, ami soft ; lu still f(*lt sick, ami had not 
slept since the (Iressiuj^. To have a larj^e opiatt' dca'ijjjht. 

13th, Mrmday. — Passed a bad uiLrht ; sulfei’ed j^ivatly from sickness aiwl 
voiiiitiiio ; pulse 96‘, tongue covered with white fur, bill red attij»and edj^a's; 
half a ^Tain of solid opium A\as »;iven him. At noon tlie bilioii'^ ^omitiny; 
and sickness still continued ; ]»ulse 100, countenance anxiiuis. '^I’o Iiave one 
fjraiji of solid t)piuni. At six 1».M. he w;’i'< miu’li e.i.-ier, the vomiting had 
ceased ; he had taken a liltle thin anow'-root and drank smiie ti‘a. As In* 
had no evacuation from the bmvels since Saturday, an enema w’as ordereil. 
and after it had acted a '^rain (»f (>j»ium wa^^ j^iven at 10 P.ii. 

On the 14th I saw him, ahm^ with ^Ir. Falctuiei , ami di‘e‘^sed the wniiiid, 
wdiich 1 lound unitin;^" at tb<i U]»|n‘r i»art, and laraniilaliiiL; at llii- olhei’ parts 
of till* w<mml, th(‘ suppuration w.e' of a health\ ch.iracter ; he bore the dic'-s- 
in;^^ without miicli fatii^ue ; his pulse jirevioiis to the di'essiu}; w.is 8(5 .ind sr»l’t, 
the i‘xpr(“<sion of his lace ami j^oneral ai»])earance m)Oil. lie bad bad no retuj'ii 
of the nausea (U’ A’umitiu.i^, but bis tonifiu* was slill soim'wliat rui'red, ami 
be conqdaiiu'd of Ibir.-'t. Pt)r tbe ]>ur]i<»se of allayinj; tbirst ami abatin;^ the 
irritability of the stomacli, I simt him some eitraterl alkali for* idlerwesciuL^ 
dranehts. 

Oil the iVth om*- of the li;.<.itur(*s came aw^av, and on tin* ISth anothei’, 
but willuuit tbe sbY;hU‘"'t tendency to bltvdin,^ ; IViUU Ibis tiim‘ lie coutimn'd 
to ij[o on favourably ; tin* wound ]iea4*d vajuMiy, and no circumstance W'ojtliv 
(4‘note took jrlace, except a slij^bl attack of bronebitis, wbieh was ])l‘^)m])ll^ 
and aetively treaterl, and he was able, to leave his bed on the 1st of daniiaiw 
KS18, for a short time, at which ]>ei*i»)d a ; 4 :ri‘at ]>art of the wnimd had eiea- 
tri.-^ed. On the 8th of January the li,i;ature from tin* npp( i* part of tin* 
axillary arbuy si‘parate(l (this li-^ature had bemi marked at the time ,>!' the 
operation by a <louble knot on its fj-ee extremity ; the liL^.iluiv horn the lower 
]jart of the vessid, wdieWi it had been divided in the lunjaitalion, came away 
oil the, 17 th of Decemhel). 

In the, beoinniii^ of February the wound w’as cor'pletely healed, w itb the 
exce])tion of one ]»art about the circunihu-enee i»f a sixpimee, w heie a. li;.;ature 
projected, this I took aw'ay some time, afteiwvaids, and then this rcuuaininL; 
])art also healed up i^qudl). 

lieniarks. — l^his case .'iH’ords an exanipht of the gre.it amount of 
iiijuryfrom which the .system may recover ; ami the rci.sult.sof this and 
similar cases warrant us in enttwlaining hope, ami Inuiiig recouise to 
operativcj measures, even in tin* most aggravated ca.ses. Few' exam[)lc.s 
of injury could have iircscnted a more frightful aiijieaiviuce, or less 
likelihood of a favourable re.sult, not so mueh from the shattereil .state 
of the arm and the quantity of blood he liad lost, ;is on account of tlie 
extent of the laceration of the soft parts covering tlie che.st, one side 
being almost denuded of its cutaneous and niii.scnlar coverings, and the 
l)aticiit lying cold, pallid, ami collap.s(‘d, from tin* eifects of tlie .severe 
suffering he Inul iimlergone. 

From the state in which T found him, 1 have liLtl(3 doubt that, had 
he been removed even a short distance to obtain sur^: ’ al aid, the result 



740 


OPERATIVE AND REGIONAL SURGERY. 


would probably have been very different. Indeed, from what I have 
seen of primary ami)utations, I believe that the very different results 
of such amputations in civil hospitals and military practice, and the 
compfirativcly greater success whicli will be found in private practice 
over liospital cases, is owing in a great measure to the fact, that in 
military and private civil practice the operation is performed cither on 
the spot or at a short distance only from where the accident occurred, 
so that the patient undergoes but one shock \ Avheroas a majority of 
tlie cases presented to the surgeon in hosi)ital practice arc of ( on brought 
from a considerable distance, not in the easiest or most eligible convey- 
ances, — and thus tin; patient, just recovering from the first effects of 
severe injury, is subjected to a second shock, or rather series of sliocks, 
from the jolting of the shattered limb, before undergoing amputiftion ; 
a condition which, in itself, apart from other considerations as legards 
the effects of hospital air, etc., is evidently less favourable than that of 
the patient to whom surgical assistance has been afforded without his 
having undergone a rough and exhausting journey. 

'riiere is another point to wdiich I Avould direct attention, as I con- 
sider it of some importance to the prevention of secondary luemorrhagc, 
in cases where there is extensive injury of the soft jiarts around the 
vessels. In severe accidents from <lirect violoiuje by machinery, the 
parts even beyond the ai»parcnt injury often suffer indirectly, their 
vitality is impaired above the points of amputation, and extensive sui)- 
puration or separation of small sloughs takes place around the vessels 
or the vitality of the arterial tissue itself may have Ix^cn so impaired by 
the traction and twisting, that separation t)f Mie ligature will probably 
take place, and secondaiy lijemorrliage occur, at a period before the 
canal of tlio ai-tcry has be(m obliterated. It was to avoid such a risk 
in this case that, besides tying the axillary at tin? point divided by 
the knife in amputating, I laid it bare and tied it liigluM- ui> ; and the 
result, I think, shows the propriety of tlie practice, for tlie huvor liga- 
ture came away in eight <lays, so that, except for the ligature higher 
up, secondary bleeding would likely liave occurred at that time. The 
case has also this interest, that it was the first great opei ation in whicli 
1 used chloroform, which had just been proposed, instead of ether. 


Injuuy uy Maouineky — Death fuom SEfioNDAijY TLe:\J(Uiiuiahe. 

Cask IL- -In October 1852 1 was sent Tor by Dr. Ellison of Penicuik, to 
see a young man ■wlio had r<*cei\eiJ a severe injiMy of the right arm by 
nifwhinery in a p.'iper-nn]l. I found the w»ft ]»anH of the arm fi*om near the 
shoulder, and <lown tlie fnriiann, extensively lacerated, the musch's in the 
U])])er arm being faii'Iy stri]»]»ed off the humerus, a jjortioii of the inner side, 
comprising the great vessels, having alone (‘sea])i‘d. The hones w^ere not 
fractured, hut from tlie nature ami extent of the injury, and the complete 
destruction of the muscles and skin, it was evident that amjnitation at the 
shoulder -joint was the only chance for the jiatient. 

Tin's I did by lateral iJap^isarticulating and then forming the inner flap 
by cutting outwards. Whilst! was cutting outwards through the nerves and 
vessels, the patient, having partially I’ecovei'ed from the chloroform, made a 
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siul(1eii inoveiiiGnt, Avliicli threw off the liold of the gentleman wlio was com- 
pressing the suhclaviiin artery, and a gush of hlood from tlio axillary blinded 
me ; but luckily I suceetided in grasjjing the \'o>sels and nerves, and secured 
the whole mass temporarily, till 1 hail tied the smaller vessels ; then I 
cleared the axillary highej- u]), and ])laced a ligature iijaui it, removed the 
temporary ligature, closed tin*. flai»s by suture, and dressed the stuiiij). 

Next day I found the jiatient going on favourably : there had bt*en slight 
venous oozing, which was arrested bv cohl watei* cloths, and there was now 
neither oozing noi' tension of the stnm]». On the fifth day the jiatient Avas 
going on excee^Iingly av(* 11 ; a largi* ]>art of the stumj) had healed by the first 
intention, though at the lower jjait there was a considerable disihai’ge of ]»u.s 
along the course of the ligatures, and a little erysijK*latous redness. 

I^ate at night, on the sixth ilay after the o]>eiation, 1 was sent foi*, on 
account of the sudden occurrence of liiemorrliage, but before 1 reached his 
house the ])atient was «lcad. 

On ojiening and examining tin* stum]>, the greater jiart was found solidly 
adhei'eiit, and even along tlu* course of the \essels there ap|K‘ared to be no 
great amount of sloughing or supjuiration. The haunorrliage was from the 
axillary, whidi ju'esented an oj>en luouih, as if cut with a knife, to the extent 
of alxait tw'o-thij'ds of its circumfereiiee, the ligature, being still attaebed to 
tbe reiuaiiuliu*. 1 learned from Dr. Mllison that tbe i)atient bad been exceed- 
ingly well all that day, and Unit J)r. E. bad seen bim sbortly bi*fore tbe 
bleeding occurred. It came on either during, or shoilly after, tbe patient bad 
been tui'ued in be,(l, and tbuugli Dr. E. siieeeeiled in aiTesting it by jiressure, 
so miicli blood bad beiui prvA'iously lost, that be soon sank. 

(bvsFi III. -- J. C. was admitted in a stati*. of great prostration, due to a 
sev(Ti‘ly compouml comTiiiiiut(‘d fracture of the liumcnis, xAitb tin* limb almost 
severe<l from tlie, trunk ; a dislocation of tlie right lii]> ; and a very severe 
wound of the dorsum of the f()(»t. As the chief laceration of the (issues was 
on the inner surface of the arm, amputation Avas perlbj'ined by a long aiitcro- 
])ostejior flap cut fj'oiii AAitlioiit. Dieil tAA'elve hours after admission. 

Cask IV.-— .lohii L., ait. CG. Coinjumnd com in in ii ted fracture of the arm 
and fon-arni, the result of a. niihvay injury. Tin* j>atieut bail come fi'om a 
distance and bad lost a large (jiiantity of blooil. Amputation by a long 
external, and a short internal llai» cut from Avithoiit. He sank next day. 

Remarks , — Primary amputation at the shoulder-joint is one of the 
most successful of the major o])eratioiis. If a fatal result speedily 
follows its performance, as in the two last cases, it Avill be found to 
depend on unavoidable causes, such as the com])lcx nature of the in- 
juries, luemorrhage, etc. One died from the severe shock arising from 
the crushed arm, the dislocated hip, and the lacerated fo()t ; the other, 
an old man, perished from the effects of the loss of a largp quantity of 
hlood previous to admission. 

Secondary luernorrhage, which occuiTcd in the amputation at tlio 
shoulder (No. 11.), is by no means a common cause of death after 
primary amputations ; but as it has led to a fatal result in otlier cases 
of amputation at the shoulder-joint, it may be as well to examine into 
its probable causes in the case narrated. 

The artery had been tied well up from tlio margin of the flap, 
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where all the tissues were apparently sound ; there seemed to have 
been no want of healthy action in the stump, as the greater part had 
united, and there did not seem to have been any great amount of sup- 
puration even along the course of the vessel ; yet the bleeding occurred 
at a very early period, and the vessel, little altered in appearance, 
seemed as if cut with a sharp instrument for about three-fourths of its 
circumference ; in short, divided by acute ulceration, presenting no 
appearance of internal clot or external plastic effusion. 

The nature of the injury, in this case, may probably account for 
the result, for the arterial tissue may have suffered from^the dragging 
and twisting by the machinery, and thus had its vitality impaired to a 
much greater extent than would at first sight appear. When the 
injury necessitating amputation is direct, as a crush by miichincry or 
the wheel of a carriage, the arterial tissue is not likely to bo affected 
much bo)'ond the parts injured ; but when the limb lias been dragged 
and twisted by machinery, as in this case, then, as I have said, the 
effect of the traction may have injured it much higher, and hence the 
more rapid ulceration caused by the ligature. I suspect, also, from 
what I was told, tliat the patient, feeling pretty well, had not been so 
quiet as was desirable, and he was being moved when the haemorrhage 
occurred. 


Double Primary Amputation of Arm. 

T. A., rot. 25. Both hands and lower part of forearms blo^\Ti off by the 
cxjdosioii of gun-cotton in a quarry. Though patient was very weak ajid 
only partially consci<nis, Professor Sx)ence amputated both arms as being 
patienPs only chance. Patient Ih^ed for one hour after the operation. 

Secondary Amputation of Arm. 

G. G., rot. 17. While leading a horse by the bridle the animal seized the 
forearm with his teeth, and inflicted a compound comminuted fracture. He 
was under treatment for ten days previous to being sent to hospital. Conser- 
vative measures were tried, and a fortnight afttjr admission several pieces of 
bone were removed. Under the prolonged discharge from the wound, and 
from the ulcers which had formed over^Jie sharp i)ronilnences of the condyles, 
his general health became imi)aircul. The inflammatory action extended 
towards the wrist, and in the fourth week suppuration occurred within the 
joint. Under such circumstances there could be no hesitation in removing 
the limb. The operation was ijcrformed below the middle of the arm by a 
long external and short internal flap formed bj transfixion. Recovered. 

Primary Amputations of the Thigh and Leg. 

1. John Reilly. Compound fractimj of tibia and fibula, communicating 
with knee-joint, the result of a railway carrisige passing over his leg. Ampu- 
tated at lower third of femur. Long anterior flap. Pyaemia set in, and 
patient died at the ^end of ^e fourth week. 

2. Alexander R., whil^in a state of intoxication, fell under the wheels 
of a railway carriage, and sustained a compound comminuted fracture of 
both legs — in the one communicating with the knee-joint, whilst the other 
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limb was almost completely cut off below the kuec. Amputation of both 
li^s performed at lower third of femur. Patient never rallied, and died on 
the thiixl day. 

3. Jessie Brown, was violently whirled round 'by machinery, and sustained 
a very severe compound fracture of thigh, together with laceration of perinscum. 
The limb was amputated very high up ; but patient never rallied, and died 
on the following day, 

4. R. B. Compound comminuted fracture of right leg and aim. A 
railway carriage htul passed over the leg, crusliiiig it to a complete pulp. 
Tliis patient, having lost a large quantity of blood previously, was admitted in 
a state of complete collapse, from which stimulants freely administei’ed failed 
to rouse him. As there was oozing of blood into the tissues of the leg, 
amputation by the long anterior flap was perfoniied at the lower thiitl of the 
thigh, as affording the only chance of life. Had the state of the patient 
admitted, the firm also would have requii*ed anq^utation. He lived tw'enty- 
six hours after the o 2 )eration. 

5. P. L. fell down a height of thirty-five feet, and was brought to hos- 
pital suffering Irorn compound comminuted fracture of femur, communicating 
with knee-joint, iind a similar fracture of both bones of leg. Amputation at 
middle of thigh. Cured. 

6. J. M*C., Get. 33. Compound comminuted fracture of the leg communi- 
cating with the ankl(».-joint, resulting from a railway truck having passed over 
the limb. Amiiutatioii below the knee by long internal, lateral, and short 
exteiiial flaps, cut from without inwards. There was not the slightest tend- 
ency to the projection of the margin of the tibia ; the recovery was rapid and 
complete. 

7. C. C., ast. 73, was knocked doum and run over by a loaded van. The 
chief injury sustained wm a compound fracture of the leg, for which amjmta- 
tion below the knee was performed by the long posterior flap cut from with- 
out. She had been a habitual drunkard for years, and was intoxicated at the 
time she sustained the injury. The wound remained in a very inactive state, 
the discharge being thin and serous. She died on the sixteenth day after 
arlmission. 

8. J. M., set. 25. Compound comminuted fi*.'icture of leg and ankle, 
resulting from a railway waggon passing over the limb. Amputation by a 
long posterior flaj). Recovered. 

Oommentarij , — ^As regards the advantage of primary over secondary 
amputation in all cases where there is no reasonable hoi)e of saving a 
useful limb, or wliere the risks to life seem too great to warrant any 
attempt to sjive the limb, I think there is now very little difference of 
opinion amongst practical surgeons ; but in these days of conservative 
surgery, some few, looking at the admitted danger of primary amputa- 
tions, such as those of thigh, seem to think that in almost all cases we 
should make the attempt, or at least delay, —^for, say tliey, you may 
perhaps save the limb, and if not. you can always amputate later with 
perhaps a better chance of success. But this is assuming what is not 
the fact, for every surgeon who has had much experience in accidents 
knows that in cases of comi^ound fracture, where legitimate attempts 
have been made to save the limb, the most general cause of a fatal 
result is pya3mia, not exhausting discharge, or even gangrene, which 
are comparatively rare ; and, consequently, if we delayed in more 
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hopeless cases, wo should probably never have the opportunity for the 
secondary operation to which they would have us trust. 

I. would merely refer to the fatal cases of amputation of the thigh, 
as showing the nature of the accidents requiring this operation as their 
only chance for life, and as exemplifying what I have said as to the 
causes which influence the mortality of the greater primary amputations. 

First, we have the case of a poor girl caught by machinery ; her 
thigh crushed, the perinaeum lacerated, and then brought into the 
hospital from a very considerable distance, the amj)utation requiring to 
bo performed through the trochanters. 

Next, we have the case of the man E., who had one leg torn off, 
and the other crushed and mutilated by a railway truck, who had 
lost much blood and lain exposed, no one could exactly say how long, 
but at least an hour and a half, in one of the coldest niglits of a severe 
winter, and both of whose thighs required to be amputated immediately. 
Another fatal case, that of John Eeilly, was one where the amount of 
injury was less than in either of the former, it being a compound fracture 
extending into the knee-joint, caused by a railway waggon passing 
over the leg ; this man was brought from a distance, and had lost 
some blood, though not, I believe, a large amount, before reaching the 
hoapitj^l. Although much depressed at first, he went on very favourably 
till the end of the third week, when s3anptoms of pymmia set in rather 
suddenly and destroyed him. But here, as in all cases of railway acci- 
dent, I suspect the general shock is much greater than it appears, and 
tells ultimately on the constitution. I have noticed that even the less 
severe compound fractures so caused, not unfrequently terminate fatally 
by pymmia, after seeming to progress favourably for two or throe 'weeks. 
A circumstance connected wdth this very case seems to show how severe 
the shock may be without any very extensive local injury. It hap- 
pened that the young man who succeeded Eeilly in liis post at the 
railway met with a similar accident about eight days afterwards, and 
was also sent to be under my care. On admission he was pale and 
collapsed ; he had stimulants administered, and when I saw him, six 
hours after the accident, he had revived ; and as I found he had suffered 
a compound fracture into the knee-joint, I had liirii removed into the 
operating-room for the purpose of amputating the limb ; but as he w'as 
about to be lifted from the bSsket I observed his face very pale, jind 
feeling the pulse, it had become so weak that I desired him to be left, 
and stimulants, and heat to the surface tq be applied. I waited with 
him for above an hour, but he still continued in the same collapsed 
state. I theivordered the treatment to be kept up, and left him ; and, 
on returning two hoprs afterwards, I found he had just expired, with- 
out ever rallying. I, and all who saw him, concluded he must have 
received some injury qf the pelvis, or rupture of some internal organ, 
or had internal hjemorrhage ; but the most careful post-mortem exami- 
nation of the body revealed nothing beyond the local injury and the 
shock to account for death. From this and other instances I would 
infer, as I iMtve* alaip^dy said, that in cases of injury by great direct 
force, as by railway, or machinery, and gunshot, such a shock may be 
caused as may affect the powers of life immediately, as in this case, or 



CLINICAL CASES AND COMMENTARIES. 


745 


more slowly and gradually leading to the form of pyaemia which proved 
fatal in Reilly. . 

The fourth case, that of R. B., is an example .of a class which I have 
referred to in^'my Lectures, wliere the surgeon is obliged to amputate 
at once, notwithstanding the depressed state of the patient, in consdi^ 
quence of bleeding going on amongst the textures of the limb. 

In the successful case we have an example of a much greater amount 
of injury to the bones of the limb, as there was a greatly comminuted 
fracture of the femur, communicating with the knee-joint, and fracture 
of the bones of the leg, but caused by indirect violence from a fall ; 
and though much more advanced in life, and not of strong constitution, 
the patient suffered comparatively little constitutional disturbance after 
the operation, whilst, had it been delayed, I have no doubt the result 
would have been very different The fatal case of amputation of the 
leg is scarcely a fair example of primary amputation, as nearly thirty 
hours had elapsed since the injury before the operation was performed, 
the patient having been sent from a very long distance to town, con- 
ditions very different from wliat we have in cases of amputation per- 
formed soon after the injury. At the time this case was under my 
care 1 operated in private on a female patient above sixty ycjirs of 
ago, on account of compound fracture into the ankle-joint ; she made 
an excellent recovery, but then the operation was done soon after the 
accident, and without removal of the patient, 

Primary Amputation of Tjikjh ; Death from Mortification of 

Stump. — (Cam referred to in Lecture LXXVT., pp. 684, 685.) 

1. David Wallace, ict. 25, admitted Aiif^UHt 11, 1854, on account of com- 
pound coniniinuUid fi’acture of the bones of the leg. A heavy truck passed 
over his right leg about two p.m. TIjc gentleniiin \\ ho first saw him applied a 
touriii(|uet, aiul had him seiit into tlie hosj>ital in a cart. H(; arrived at six 
P.M. He was j^ale, and his judse very weak from los,s of blood. On examina- 
tion the bones were found to be ground to pieces, just below the tuberosity 
of the tibia ; the muscles of the calf were divided and mixed up with frag ■ 
ments of hone ; the skin was entire, excepting on the front and on the outer 
side. Four oz. of brandy and 5i. of solution of morphia were administered. 
He was put under chloroform, and removed to the operating theatre, but nearly 
sank on the way, respiration and pulse ceasing almost wholly. He was 
allowed to jiwaken, and had two oz. of whisky iis soon as he could swallow ; 
he was again put under chloroform, and amputation by flaps pcjrformed at 
the lower third of the thigh. During the operation he nearly sank. He 
was then removed to bed, and surrounded with hot bottles f two oz. whisky 
and 5i, morpliia were administered ; in a short time he vomited ; the morphia 
was rcpejited ; pulse 120, very weak. He rallied about three next morning, 
under the assiduous application of stimulants and warmth. In the afternoon 
the skin was warm and moist ; pallid hue gone. Ordered 3i. sol. mup. 
morph., which he soon vomited ; bismuth alb. gr. x. He became very 
excited and restless ; the dressings came loose ; dry lint was applied. Three 
stitches were removed, as some oozing had taken place. He slept well during 
the night, but awoke weak and restless ; pulse 1 30. To have port wine Sss. 
every hour, and sol. mur. morph. 3i. and ^:i. xx. every fourth hour, if neces- 
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. sary. The bowels were moved by enema. At five p.m. the pulse was 130, 
full. Slept soundly all afternoon. Sweated profusely, but felt quite gom- 
fortable. At seven p.m. he was found pale and collapsed, only semi-conscious. 
There was a fetid smell round the bed. There was a bluish line all around 
the stump above the dressings, and a row of phlyctenss behind it ; the 
bandage was becoming tight. All dressings and stitches were removed. The 
stump, as high as the trochanters, was quite cold and emphysematous, A 
poultice was immediately fipplied all over it. Wine 5iv. and whisky 3ij. 
were given ; but the gangrene spread rapidly, and the patient died at half- 
past nine p.m. 

No examination was allowed. Shortly after death the body became of a 
purplish hue, and emphysematous all over, especially the head and face. 

2. Wm. G., ?et. 30, was knocked dowp by a railway waggon, which passed 
over both his lower limbs. The right thigh was fractured in the lower third ; 
the soft parts were considerably bruised, and there was enormous swelling, 
from extrjivasation of blood into the textures of the limb. The leg was cold ; 
no pulsation could be felt in the tibial vessels. The left leg and thigh were 
likewise much bruised and slightly lacerated. Amputation was performed 
through the upper third of the right thigh, by anterior and posterior flaps. 
A poi’tion of the muscle in the stump sloughed ; the ulceration extended 
towards the femoral artery, find on tlni ninth day opened into thfit vessel a 
little above tlie ligfiture, which remained attached. On raising the stump 
and applying cold, the hflemorrhage ceased ; but it riicurred six hours there- 
after. Mr. Spence then cleared the vessel from the surrounding tissues, and 
apjilied a ligature above the bleeding point. I'he sloughs separated ; the 
wound looked healtliy, and jfartial fidhesion had taken place ; but matter 
formed extensively in the left thigh and leg, and, under this profuse discharge 
the patient sank in the fourth week. 

Secondary Amputations of Thigh for Injury. 

1. S. C., set. 8, w^as admitted on the 15th of July with a compound frac- 
ture of the thigh between the middle and upper thirds, resulting from a fall 
into an area from a height of twenty feet. The wound in the integuments 
was very small ; and the limb was placed in a long splint. Necrosis of a 
considerable portion of both the iqfper and lower fragments of the bone took 
jdace, and fibscesses formed around the thigh, v ’th profuse purulent flischarge. 
As the patient was evidently sinking from hectic caused by the profuse dis- 
charge, while the necrosed portions of bone had not sejmrated, amputation 
was performed on the 26tlr'of August, immediately below the trochanters, by 
antero-posterior flaps formed by transfixion. The case promised well for some 
time, but pymmia set in, and death occurred on the 18th of September. 

2. C. A., a strong healthy girl, »t. 16, was admitted on the 13th of July 

with a compound comminuted fractun*, of the leg, caused by a butcher’s light 
cai t having passed over the limb. Pulsation in tibials distinct ; temiierature 
of the foot good ; no great bruising of soft parts.- SeVeral detached portions 
of bone were removed, and the limb placed in a Liston’s splint. July 17th. 
— Gangrene of the limb having taken place, amputation was performed at 
the lower tliird of the thigh, by the long anterior flap. There was unusually 
little bleeding dliring tHi operation, and there was no sloughing or gangrene 
of the stump ; but the patient took a rigor on the 20th, and died of pyaemia 
on the 29th. ^ , 

3. M. J., set. 16, while running from a ram, tripped and fell; Hel;. 
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right limb lay across a narrow drain, and against it the^ chief violence of the 
animal was directed. The butting against the knee "^as so severe as to 
separate the external condyle, and at the same time cause great distortion of 
the joint and extravasation of blood into the surrounding textures. At first 
the knee-joint was thought to be dislocated, and attempts were made to reduce 
it. She was sent into hospital next day. The limb was placed in a wire splint* 
iind fomentations applied to the joint. For about three weeks the patient 
W'ent on favourably, but the soft parts began to slough, and the joint was 
ultimately opened into. Thereafter, acute synovitis set in, accompanied with 
irritative fever and profuse unhealUiy dischaige. In the beginning of the 
fifth week the symptoms assumed a hectic character. As the patient was 
evidently fast sinking, and as her only chance of life was amputation, the 
limb was removed by the modified circular method, through the middle of 
the thigh. She died a fortnight after the oj)eration. 

4. John B. A loaded waggon passed oblicjiiely over his right thigh, 
fractured the external malleolus and astragalus, and caused great extravasation 
into the textures of the leg and foot. At fii*st it was thought possible to save 
the limb, but by the foUowing day it had become quite cold and perfectly 
numb. As it was impossible, under these circumstances, to amputate with 
safety below the knee, the operation was performed tkrough the lower third 
of the thigh by the long anterior flap, llecovered. 

Remarks . — The successful case, John B., may be considered rather 
as a deferred, than, properly speaking, a secondary amputation. The 
state of collapse in this patient rendered it doubtful whether the cold- 
ness of the injured limb might not depend upon the general depression 
of the circulation, rather than on the local lesions, and therefore I con- 
sidered it prudent to wait until moderate reaction took place, before 
deciding as to the necessity for amputation. 


Statistics of Amputations and Excisions ^ performed for Disease 
in Mr. Spence’s Wards during the years 1860, 1861, and 1862, 
referred to at page 691 (footnote). 


Hip-joint 

No. 

1 

Recovered. 

1 

Died. 

0 

Through Thigh 

25 

23 

2 

Leg . 

5 

5 

0 

Ankle 

22 

22 

0 

Shoulder (injury) 

3 

3 

0 

Carry forward 

56 

54 

2 


1 These statistics for the years 1860, 1861, and 1862 were prepared by the late Mr. 
Macdougall, then treasurer and superintendent of the Infirmary, I believe for a Pailia- 
mentary return on the Sanitary Conditions cf Hospitals. Tlie comparative results in the 
wards of the three acting surgeons were tabulated, and a copy was sent to each. My 
copy is now before me. I subsequently verified the statistics in my own wards. The 
mortality in the primary amputations was in cases of amputation at the hip-joint, high 
amputations of the thigh, and amputations of the leg. Several of the fatal cases were 
double amputations, and the majority died within forty-eight hours after admission. 
Such primary cases are obviously of no value for comparison as to different methods 
of tiMtment. 
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No. 

Recovered. 

Die 

Broughl^ forward 

66 

64 

2 

Arm (disease) . 

3 

2 

1 

Forearm 

4 

4 

0 


— 

— 

— 

Total . 

63 

60 

3 

Excisions. 

Shoulder .... 

1 

1 

0 

Elbow ..... 

21 

20 

1 

Knee . , . , . 

1 

0 

1 


— 

— 

— 

- 

23 

21 

2 


Statistics of Amputations treated Antiseptically (1878-1882). 
I. Upper Extremity, 

(1.) Awimtation at Arm, 

A. Injury — 

a. Piimary . . , 1 10 

Secondaiy , , .5 4 1 

B. Disease .... 1 1 0 


Tut*il 


7 fi 1 


(2.) Amjmtation at Forearm, 


A. Injury — 



a. Priinaiy 

1 

1 

0 


p. Secondaiy 

0 

0 

0 

B. 

Disease .... 

0 

0 

0 


Total . 










TI. Lower Extremity. 





(1.) Amputation at Thigh. 




A. 

Injury — 





a. Primary 

0 

0 

0 


p. Secondary 

1 

0 

1 

B. 

Disease .... 

8 

6 

2 



9 

6 

3 


(2.) Amputation at Knee. 
Total (Secondary) . 1 
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(3.) ATn^puiatitm at Leg, 



No. Recovered. 

Died 

A. Injury 

0 0 

0 

B. Dl8EA.BE 

5 

1 


(4.) Ampulaiion at AnJcle. 


A. Injury 

0 

0 

B. Disease 

1 

0 


Total number treated 



Antiseptically . 25 19 
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INJVIUES OF UEAV. 


LECTUEE LXXXl. 

Injuries of the Head — Anatomy of the Textures involved, viewed in its Normal 
and J’athological Aspects —Priinaiy and Secondary Elfccts of Injuries— Wounds 
and IJruises of Scalp ; their Varieties, Phenomena, Coni plications, and Trcat- 
ruent — Compression and Concussion of the liraiii — Symptoms of Concussion : its 
General Treatment. 

Injuries of the Head: — Wliilst each of tlic various forms of injury 
occurring in this region possesses its own peculiarities, their chief 
interest is derived from the effects they may induce, either primarily 
or secondarily, on the brain and its membranes : so that what appears 
at first a trifling injury may, unless carefully attended to, lead to a 
serious or even fatal result. Accordingly, in treating injuries of the 
head, we require constantly* to keep in mind the nature of the textures 
injured, and their relation to the brain and its membranes. 

Injuries of the Scalp have dangers which depend both on the 
.character of the scalp-texture, and on its vascular connections with the 
cranial bones and the dura mater. The sc'Jp is composed of several 
tissues, closely connected. The ^in is of close dense texture, and is 
united by slips of fibrous tissue to the occipito- frontalis, the broad 
tendinous or aponeurotic expansion of which forms a sort of central 
tendon to the anterior ami posterior bellies of that muscle. The inter- 
stices between these fibrous connections are filled by a quantity of 
dense granular fat, and the tissues are largely supplied with blood- 
vessels and nerves. In the lateral region of the head, we find the 
strong temporal aponeurosis underlying the scalp. The deep surface 
of the scalp presents a smooth layer of dense fibro-cellular structure, 
which is very loosely connected by a quantity of fine cellular tissues 
with the pericranium. This cellular tissue is largely permeated hj 
bloodvessels, which enter the bones and communicate in the diploj 
with branches which raMfy in the dura mater. 

The anatomical structure of the scalp — its dense unyielding textur^^l^ 
its great vascularity and nervous supply, the large amount of fibrbi^’^v 
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and aponeurotic tissue which it contains, blended intimately with the 
more highly organised textures, together with the vital connections 
existing between it and the cranial bones and membranes of the brain, 
have important bearings in relation to diagnosis, prognosis, and treat- 
ment of injuries occurring in the region ; and hence we always regard 
these, even when slight, as deserving of watchful attention. 

Bruises of the scalp may prove troublesome, from the injury lead- 
ing to inflammation and unhealthy suppuration, or being complicated 
by dangers arising from the force causing the bruise affecting the brain 
and its membranes, as in concussion. 

The character of the swelling which follows extravasation from 
* bruise of the scalp, deserves our attention in reference to diagnosis. If 
the deep surface of the scalp be ruptured and blood effused, such extra- 
vasation may and very often does spread over the whole extent of the 
head, causing enormous swelling on the cranium, bulging over the 
orbits, and posteriorly passing down towards the neck. This arises 
from the .loose connection between the scalp and pericranium, permit- 
ting the blood to spread uninterruptedly. The appearance of the 
patient, in some cases, is frightful enough ; but, as a general rule, if 
rest be enjoined, and cold evaporating lotions applied at once, the 
blood is rapidly absorbed, and no bad consequences may result : the 
laxity of the connecting tissue allowing of great distension without 
injurious pressure on the pericranium and bone. Incisions to evacuate 
the extravasated blood can hardly bo requisite, except the tension be 
very great, and attended with constitutional symptoms. Wlien speak- 
ing of contusions, I have already pointed out the dangers attendant on 
opening collections of effused blood, and in this region these dangers 
are aggravated by the close relation of the effusion to important i)art8. 
Should symptoms of inflammatory tension or of suppuration occur, 
then, of course, incisions are imperatively required ; and there should 
be no delay in making them freely, to evacuate putrid blood and pus. ' 

In some rare cases, where the extravasation arises from rupture of 
a large artery, such as the occipital or temporal, a pulsatory motion is 
communicated to the swelling, as in false aneurism. In such cases firm 
pressure applied over the trunk of the injured vessel, and cold lotions 
to the swelling will generally suffice to effect a cure, without having 
recourse to more heroic measures. 

When the extravasation takes place into the scalp-texture, instead 
of beneath it, the extravasation is limited, owing to the density and 
close connections of the different tissues forming the scalp. Tliis 
peculiarity of structure gives rise to a peculiarity in the swelling, which 
might lead — indeed often has led — ^to error in diagnosis. As the 
extravasated blood coagulates in the interstitial texture of the scalp, 
the flattened swelling assumes an extreme hardness ; whilst towards its 
centre, where a portion of fluid blood or blood-serum exists, the swell- 
ing pits, and on pressure the finger feels as if it passed down through 
an opening or depression of the bone, and a depressed fracture is sus- 
^pected. The diagnosis, however, in not in general difficult. If the 
Bnger be pressed firmly down, the fluid blood or serum is displaced, 
ed the flat surface of the cranial bones is felt. The condition, how- 
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ever, when complicated with the existence of severe concussion or 
symptoms of compression, may prove perplexing, and even lead to un- 
necessarily active practice. When the real state of the case is ascer- 
tained, the extravasation requires very little treatment beyond perfect 
rest and the use of cold applications to the bruised part. 

Wounds of the scalp, whether incised, punctured, or lacerated, are, 
from the nature of the texture wounded, more likely to be followed by 
erjrsipelatous inflammation than wounds in other parts of the body. 
At one time this risk was increased in consequence of the method of 
treatment adoi)ted. A great dread existed of the bad effects of sutures 
and ligatures in scalp wounds, and so they were dressed with pads of 
lint, plaster, and bandages. This excited irritation and led to the 
very danger it was intended to obviate. A simple incised wound of 
the scalp will in general do well if treated on the same principles as 
any other incised wound. In all forms of scalp wounds the part 
should be shaved. Bleeding vessels must be secured, and as, in a 
dense texture like the scalp, the arteries cannot always be readily 
drawn out to be tied, acupressure has been long employed for this pur- 
pose, and the needle used, as in harelip suture, to unite the edges of the 
wound. If the wound be large, points of interrupted silver suture should 
be used, as giving rise to little irritation, and dry cold, by means of ice in 
india-rubber bags, may be applied with advantage for some time. This 
local treatment, combined with rest and attention to constitutional 
symptoms, will generally prevent the accession of erysipelas or other 
bad symptoms. 

In punctured scalp wounds, where injury has been inflicted with 
some force — as for example when a person falls on a pike or a sharp- 
pointed stone, or when a sharp-])oiiited body projected with force 
strikes and perforates the scalp — we must bo careful in our examina- 
tion of the wound, as a punctured fracture of the bone (a most daiigej*- 
biis lesion) may be present, and would necessitate prompt and decided 
measures to avert bad consequences. Even in cases where there is 
only a punctured wound of the scalp, there is greater risk of erysipela- 
tous inflammation or unhealthy suppuration following than in the in- 
cised wound. In such cases the proper treatment consists in aj^plying 
dry cold to the part, enjoining a |^on-stimulating diet, and keeping 
the bowels freely open. Should inflammatory tension supervene, the 
punctured wound should bg freely incised, with the view of at once 
relieving tension and depleting, and also of allowing any pus or putre- 
fying blood to get free vent; poultices or warm water lint-dressing 
applied over the wound and neighbouring parts, until the acute stage 
has passed off, when gently stimulating lotions should be substituted. 
By adopting the treatment I have indicated we obviate the dangers 
arising from extension of erysipelas over the scalp, the lodgment of 
unhealthy pus and blood in the vicinity of the cranial bones, or of. the 
important internal structures becoming affected by the continuity of 
vascular supply. 

Lacerated scafp woudSb are of very common occurrence, and unlesil. 
carefully treated and watched may prove very serious. In many cas^^, 
such wounds are very extensive, and present a most frightful 
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•ghastly appearance. It does not^ however, follow that these very 
extensive wounds are always the most dangerous, and we require to 
consider the whole circumstances to form some estimate of the risk in 
each case. A reference to what has been already said of the anatomy 
of the scalp will explain the peculiarities of such wounds. The close 
connection of the different textures composing the scalp, and the 
resistant character of the aponeurotic structure which enters so largely 
into its composition, may account for the circumstance that we rarely 
find large portions of the scalp torn away, even when the parts are 
much lacerated, as by machinery ; whilst the loose connection it has 
with the pericranium admits of it being readily detached from the 
subjacent structures, over a large surface, without such injury as would 
impair its vitality. This also explains why it fortunately happens 
ii^that the pericranium is seldom detached to any groat extent in such 
wounds. Thus we often sec half of the scalp stripped from the cranium, 
and hanging over the face or side of the head, and yet wonderfully 
little constitutional disturbance follows, and. the wound, if properly 
treated, heals kindly. The treatment of lacfu-atcd wounds of the scalp 
' must bo conducted on the general principles laid down wlien speaking 
of lacerated wounds, bearing in mind the peculiarities of structure and 
I connection already alluded to. In most cases of this kind wo find the 
I torn and everted scalp covered with mud or dirt, as such injuries 
' usually occur in consequence of persons falling from horseback and 
being dragged along the road, or from the head coming in contact with 
the wheel of a passing carriage or cart, or from the hair getting entangled 
in machinery. The injured scalp and cranial siirfiice require to bo 
cleansed from all foreig substances, and then the scalp should be 
carefully njadj listed and maintained in position by points of silver 
wire suture. At one time this, as 1 have already said, was greatly 
objected to, as being likely to cause erysipelas ; but it is less likely to 
cause irritation than heavy dressings of plasters, ]Kxds of lint, and coiii- 
j)lcx bandages. The surgeon sees the progress of the wound, and can 
remove any sutures that seem irritable. Discljargc is preventtjd from 
accumulating ; a piece of lint soaked in tepid water or boracic lotion is 
merely laid over the pai*t, and the patiimt is thus saved much pain and 
discomfort. Sutures I have used long before the introduction of silver 
wire sutures, and I never saw any irritation follow even when the 
ordinary silk was used ; and though we do not expect such wounds to 
heal by the first intention, the sutures maintain the detached scal^) in 
position until it gets “a set,*' if I may so speak. Whereas, if we do 
not employ stitches, the scalp falls away, contracts upon itself, and 
leaves a large gap ; the edges of the wounded scalp become thick and 
everted ; the healing process is very slow, and occasionally ulceration 
of the pericranium, with head symptoms, may arise in a scalp wound 
from neglect of accurate apposition at the first. 

^hero the scalp is contused and torn rather than detached, 
as Juries inflicted with blunt weapons, tiie local treatment at first 
fe ,the least important WarmVater lint-dressing should be applied 
BO the wound at first, and simple or charcoal poultices afterwards, 
m^suppuration or sloughing supervene. In such cases we require 

3 0 
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to be specially on the watch for the development of head symptoms, 
especially those which indicate suppuration within the cranium. 
Erysipelas with smart fever and delirium may and often does occur 
without gieat danger. The most dangerous cases are those in which 
all seems to be going on favourably until about the eighth or tenth 
day, when the patient complains of not feeling so well \ then a distinct 
rigor or repeated cliills are felt, followed by headache and a low 
delirium ; the edges of the wound become glazed and everted, or the 
scalp around has a puffy appearance, and the bone is seen bare. The 
delirium increases, and gradually the patient becomes comatose. In 
such cases there has probably been suppuration between the bone and 
dura mater, resulting from the continuity of vascular supply between 
that structure and the scalp. This result is lia})le to occur in all forms of 
scalp wound, and is one of the cases where the operation of trepan may be^ 
required to evacuate the pus ; but of this I shall have to speak hereafter. 

In cases where a contused or lacerated wound of the scalp is in the 
vicinity of or involves a large artery like the temporal or occipital, 
without actually wounding the vessel, if the wound takes on an 
Unhealthy action secondary haimorrhage may result from ulceration 
of vessel. As this may occur suddenly, we should secure the pjitient 
against the risk by placing an acupressure needle below the artery at a 
healthy part, and this in no way interferes with, the ordinary dressing 
of the wound* 

In all cases of scalp wounds, wlien erysipelatous inflammation, 
attended with much tension, supervenes, incisions must be made into 
tho swollen scalp, and warm fomentations, such as those of chamomile 
flowers and hops applied to the head. Abscesses in or under the scalp 
texture must be opened early and freely, and the constitutional 
symptoms watched, aUd met by appropriate treatment. 

Before proceeding to speak of the injuries of the cranial bones, it 
is necessary to consider the effects produced by the shock of force com- 
municated to tho brain, or those produced by laceration or compression 
of its substance, as these effects on the contained organs constitute the 
important features in all fonns of head injury. 

There are two conditions. Concussion and Coahuiession, wliich 
we require specially to consider. These conditions are very different 
.in their essential nature ; but the symptoms on which our diagnosis 
piust be founded are not always well defined, owing to the less serious 
-condition being often complicated with other lesions. 

Concussion, pure and simple, means the effect produced on tho 
brain substance and its circulation from the shock of a blow, fall, or 
other injury, without any recognisable lesion of its structure. By 
Compression is understood the direct and obvious comj^ression of the 
brain substance and its circulation, whether by depressed bone, as in 
fracture of the skull, or by fluids, such as blood, serum, or pus, effused 
within the cranium. 

In a case of simple concussion q|^the brain the patient is insensible, 
the pulse weak, fluttering, andTSrregular. The respiration is also 
irregular ; slower perhaps than usual, but not stertorous. The surface 
of the body is cold, the limbs are flaccid, and there is occasionaU/'b)^ 
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of power of the sphincter ani, and either retention or involuntary 
passage of urina The pupils are not regularly affected ; sometimes 
they are dilated, at other times contracted, and occasionally one pupil 
is dilated and the other contracted. The general condition of the 
patient, immediately after the injury, is that of extreme collapse, with 
insensibility more or less complete. 

The insensibility of concussion, as contrasted with that of compres- 
sion, differs in degree. In both cases the patient is unconscious, but 
in concussion the patient can be roused to indicate a perception of 
external stimuli ; thus, by speaking loudly to him, he will try and 
respond, not by a coherent or even a very articulate answer, but still 
sufficiently to indicate a certain amount of consciousness. In complete 
compression the patient is comatose. There is no response to external 
stimuli, beyond the mere existence of irritability excited by those of a 
physical nature. Another difference is in the evanescence of the 
unconsciousness in concussion as compared with compression. In the 
former the insensibility naturally tends to pass away, unassisted by 
remedies, consciousness gradually returning. 

The first stage of concussion, or concussion proper, may last from a 
few minutes up to some hours. Gradually the pulse rises, the respira- 
tion becomes more regular, and the heat of surface returns. The 
patient becomes a little restless, and at last opens his eyes as a person 
awakened from a troubled sleep, stares round him, and after a time 
becomes sensible of his position. At the beginning of this second 
stage, as the insensibility begins to pass off, the patient very generally 
vomits. Occasionally vomiting occurs immediately after the accident, 
but this is rare. The vomiting, in fact, is an evidence of the existence 
of some degree of sensibility. 

After a short period, during which the patient seems restored to 
his natural health, another train of symptoms manifest themselves. 
The pulse becomes quick, sometimes hard and wiry, the skin hot and 
burning, and the patient complains of headache and thirst. Reactionaiy 
fever has set in. Such is the usual course of the phenomena observed 
^ in a case of concussion, when unaccompanied by any lesion of the 
brain, its membranes, ot* their bloodvessels. When, on reaction, the 
• circulation becomes excited, other symptoms may develop themselves ; 
vessels which have been tom may then begin to bleed, and lead to 
compression of the brain ; or inflammation of the brain or its mem- 
branes may supervene, and occasionally give rise to compression from 
effusion of lymph, serum, or purulent matter within the cranium ; but 
these are effects which require to be considered specially. 

The explanation of the symptoms in pure concussion is not very 
easy. They seem dependent on some temporary derangement of the 
brain substance, Or its circulation, giving rise to functional disturb- 
ance of the sensorium, which gradually passes off with the subsidence 
of the shock which caused it. In cases where the symptoms are more 
severe and persistent, or lead to any permanent change in the mental 
or physical condition of the patient, we may infer that some organic 
lesion has complicated the injury. This view is borne out by what 
We see in cases of concussion, which terminate fatally, where usually 
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laceration of the brain substance, or extravasation of blood into 
the brain is found. In the very rare cases where concussion ter- 
minates fatally without reaction occurring, and in which no obvious 
lesion is found, it is probable that the shock has affected not only the 
sensorium but also that portion of the nerve centres more essentially 
concerned in organic life. The late Mr. Vincent was of opinion that 
the amount of danger in cases of concussion depended on the direction 
as well as on the degree of the force causing the injury; being grejitest 
when transmitted in a lino directed towards the base of the cranium, 
by which its effect is received on the central parts of the brain, and 
least when directed in a line at right angles to the vertical lines, the 
force being then transmitted from side to side on the upper part of the 
brain, producing but little disturbance of its functions. oSee diagram, 
plate XXVIIL, fig. 1.) 

Concussion of the brain, when uncomplicated witli organic lesion, 
rarely proves fatal in the early stage ; the dangers arc chiefly due to 
those conditions which develop themselves during reaction, and it is 
against such that you must be chiefly on your guard ; but the treat- 
ment of the early stage of shock luis important bearings on the after- 
risks, as it may influence materially the subsequent conditions. 

First, let me state succinctly and distinctly what I considtT should 
be the treatment, and I will then give you niy reasons for avoiding 
certain tilings which are sometimes done. Amongst the most important 
items of treatment are tlie abstaining from all avoidable movement of 
the patient, and maintaining liim pcrfectl)^ quiet. External warmth 
should be applied by means of liot bottles or heated bricks wrapped in 
flannel ; a sinaiiisra may lie applied to the epigastrium, and if the 
colla[)se is considerable, and tlic sympt<uiis do not soon improve, a 
turpentine enema should be administered, which acts as a stimulus, 
and at the same time relieves the bowels if distended. No internal 
stimulants should be administered at this stage, unless in very excep- 
tional circumstances. If we attempt to give them in the unconscious 
state of tlic patient, unless wc use the* stomach- tube, there is a chance 
of suffocation from inability to swallow, and if we administer stimulants 
by moans of the tube we are liable to increase the violence of the 
reactionary stage, and tli<j risks inc^ent to tnat. The opposite and * 
even more dangerous interference by bleeding during this early stage 
of concussion is not so likely to bo used as it once was. There are 
certain conditions supervening on concussion, in which depiction is 
indicated, and is followed by marked benefit. But to withdraw blood 
when, from the shock to tlie nervous system, the circulation is depressed 
and irregular, and life trembling in the balance, would be very likely 
to turn the scale the wrong way. I know there are cases on record 
where venesection has been practised in the first stage of concussion 
with apparently immediate relief ; and I can quite understand that in 
a case of concussion in which the right side of the heart was distended, 
venesection might, by relieving the distended organ, benefit the patient ; 
but the case would" be maCMtcd by congestion of the veins of the neck. 
Besides, the risks are so evident and so great, that I think it safer 'to 
advise you to abstain from so dangerous a remedy. 
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When reaction has fairly set in, absolute quietude must be enjoined, 
and prophylactic measures used to ward off over-excitement, and the 
effects which frequently follow concussion. Cold, by means of ice-bags 
or cold-water cloths, should be applied to the head, and hot bottles kept 
at the feet. The patient should be put on low diet, and the bowels kept 
freely open. Should the pulse become quick and hard, accompanied 
with headache, or very slow and laboured, with sluggish action of tho 
iris, depletion should at once be employed, either by venesection, or by 
leeches applied behind the ears. The patient should be carefully 
watched, and any abnormal conditions met by .appropriate treatment. 



LECTURE LXXXTI. 

Rationale of Treatment of Ho^d Injuries founded upon the Pathological Conditions 
attending them — The iinmediate and more remote Dangers following Reaction 
in Conpussion j Symptoms attending them ; Indications to be derived from these 
— ^Act;ve and Passive Extravasation ; Diagnosis of its Site — Inflammation of the 
prain and its Membranes — Suppuration within the Cranium — Evacuation of the 
Pus by Pprforation, 

I HAVE stated dogmatically the treatment which experience has convinced 
me to be that best suited to ward off subsequent evijs, because I think 
that in cases of emergency it is well that youpg practitioners should 
have the general plan of treatment before them in a distinct and easily 
remembered form. But to enable you to understand the grounds on 
which the method of treatment is founded, requires me to procecil 
now to consider the dangers which are liable to follow on concussion, 
during or subsequent to the reactionary stage. Those dangers are, first, 
infernal haemorrhage, in either an active or slower form, leading U. 
compression or disease of the brain. Secondly, inflammation of the 
brain or its membranes, resulting in eflusion of serum or coagulablo 
lymph on the surface of the brain^ softening of the brain substance, or 
the formation of purulent matter within the cranium. 

The danger winch is likely to follow most immediately during 
reaction, or after it is fairly established, is Intracranial HiEMORRHAOK, 
and I shall therefore begin by considering its causes and effects. The 
cause of intracranial extravasation in concussion may be said in general 
terms to be rupture of some bloodvessels, generally of small size, bjLii 
the force which caused the concussion. During state of shock and 
collapse the depressed state of the ejaculation prevents active bleeding ; 
but when reaction commences and proceeds, the circulation becomes^ 
excited, and then the rupturgd vessels pour out their contents, and le^cd 
to symptoms, the character of which will depend on the amount ard 
site of the extravasated blood. If the extravasation be small in amount 
and situated in the brain substance, or on the surface of the brain, oi u 
a thin layer within the arachnoid membrane, the symptoms at first u . ; 
not bo very urgent or marked, and any symptoms which have appearc 
may seem to pass off ; yet the extravasated blood may, by exciting a 
chronic inflammatory action, lead to disease of the brain, and at a later 
period give rise to alteration in its functions, as evidenced by both 
objective and subjective symptoms, such as impaired vision, paralysiir, J 
more or less complete, or^rts supplied by some of the intracranial ^ 
nerves, loss of memory, or otiher mental disturbance, imbecility, 
excitability. 
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The cases in which the urgent symptoms following conciissihtt|Kai!lj|^ 
most clearlj the occuirence of intracranial extravasation, are those^in 
which the larger meningeal vessels are ruptured. In such ($ases the force 
causing the injury has separated the 
dura mater from the cranial bones 
at the point where the blow was 
* received, or at the opposite part of 
the cranium, by the contre-coup. 

The minute or larger vascular con- 
nections between the bone and mem- 
branes are ruptured, and pour out 
their contents. These press in- 
wards the dura mater and the cor- 
responding hemisphere of the brain, 
as shown in hg. 158 and plate 
XXVIL, fig. 1, causing symptoms 
of compression. ' 

Such a case affords, of all others, 
the best example of compression ; 
and following, as the symptoms do, 
upon those of concussion, the dis- 
tinctive characters and points of 
contrast between the two conditions are best studied. Suppose a case 
of concussion in which gradually the symptoms of insensibility and 
collapse have passed off. Moderate reaction has occurred, and the 
patient has answered questions rationally, and expressed himself free 
from uneasiness. As reaction proceeds the pulse rises, the face becomes 
flushed, and he complains of headache, and, perhaps, some sensation of 
noise, as of rushing water, and becomes hot and restless. By-and-by 
he falls into a troubled sleep ; gradually he beoomes still, the sleep is 
noticed to be profound, and he snores deeply. At length the appear- 
ance of the features and the noisy character of the breathing alarm the 
friends ; they try to rouse him, but in vain, and the medical attendant 
is summoned. He finds the patient’s pulse slow and laboured, the 
breathing stertorous, the pupils of the eyes dilated and insensible to 
light, and the eyeliSs md eyes insensible to the touch. The limbs 
are flaccid, though, in some cases, occasional convulsions and subsultus 
tendinum occur. The sphincters are relaxed, the patient passes his 
stools and urine involuntarily, or complete retention of urine takes 
place from loss of expulsive power. No noise, or question, however 
loudly put, nor even external stimulus, can rouse the patient, the state 
of coma being completa In such a case the train of symptoms enables 
1)8 to trace cause and effect. The original shock to the cranium, the 
insensibility caused by that passing away, the interval of consciousness, 
the excited circulation of reaction, followed by the gradually increas- 
coma of compression, leave no doubt as to what has taken places 
ft case of active intracranial hasmorrhago, leading to compression 
brain. Such a case points to the necessity for the watchful 
'WNi'.fUad the prophylactic measures I have indicated during the stage 
immediately following concussion. 
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The courae and nature of the symptoms in this form of extravasa- 
tion are so marked as to arrest the attention of even a careless observer. 
There is, however, another and more insidious form, that of Ghadml 
or Passive extravasation, of which 1 have seen many cases, and to the 
dangers and treatment of which I drew attention long ago, but more 
specially in my Clinical Report for 1859-60. This passive haemorrhage 
very generally occurs from injury of some of the venous sinuses, but 
also from the smaller meningeal arteiies. Its progress is insidious, 
and unless we are on the watch for danger, there is nothing in the 
appearance of the patient which would excite alarm. Generally, he 
seems to be suffering little from the injury; complains, perhaps, of 
occasional headache, followed by a dull, uneasy sensation. If we 
examine carefully we find that the pulse either never rises to the 
natural standard after the first stage of concussion has passed off, or, 
what is more common, after having vt*gained its natural frequency, 
it begins to fall to 60, 52, or 40 beats per minute ; this decrease 
following in a maiked manner the occasional attacks of headache. 
The pupils become rather dilated, and, if tested by the application of 
light, contract in a sluggish and irregular manner. If these conditions 
be unnoticed or neglected, tlie patient, after the lapse of some days, may 
gradually become comatose ; or, more generally, excitement, delirium, 
squinting, and convulsions, piecedo by a few hours the symptoms of 
compression, which close the scene. The great danger in these cases 
is, as I have already said, thiit owing to the slight general symptoms, 
and the trifling alterations in the state of the pulse in the early stages, 
the surgeon may neglect to guard against subsequent .eaction, with its 
accompanying extravasation. 

From wliat I liavo seen in the post-mortem examinaiions of cases in 
which the progress was such as I have described, I believe that the 
symptoms are due to a passive form of extravasation occurring at 
different times. Perhaps a certain -»mount of blood may have boon 
poured out at the time of the accident, or slowly, as the shock passed 
off, causing a slighter form of compiession, as indicated by the some- 
what dilated and sluggish pupil and the slow oppressed pulse. If no 
more extravasation occur, the symptoms may pass off without further 
bad effects ; but if the patient, not feeling vt y ill, be excited in any 
way, or allowed to move about, attacks of headache ensue. Each 
attack, attended }>y falling of the pulse, and greater dilatation and 
sluggishness of the pupil, maiks the further effusion of blood. Next, 
the clot so increased in bulk, may, by its pres^ce, excite initation of 
the brain and its membranes; and then \»e have the delirium rfid 
squinting without apparent excitement of the pulse ; but soon, as th^^^* 
escape of blood becomes more rapid from the restlessly excited 
of the patient, sudden convulsions, followed by complete compressi<i^i^A 
result. In one fatal case, where the original injury was stated to'be 
'very slight, and where the patient could scarcely be made to 
necessity for any treatment, death occurred on the fifteenth day ' 
the injury, precede^ by exqjjement suddenly terminating in 
On examination I found an enormous amount of blood 
greater portion of the mass being quite soft, and evjdezrtJi]^ 
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whilst other portions, varying in consistence, showed that jtha^extfii- 
vasation had occurred at different timca^ 

Connecting these posUrruirtem appearances with the train of symp- 
toms observed in such cases, I have long considered the slow oppressed 
pulse and sluggish pupil, especially when preceded by fits of headache, 
and the sensation described by patients as being like a ‘^rushing 
sound or feeling ” in the head, as indications for diminishing the force 
of the cerebral circulation, so as to prevent further extravasation. 
The means I use to fulfil this indication are, depletion by means of 
leeches applied to the mastoid region ; venesection in cases where the 
patient is young and strong ; cold applications to tlie head, and free 
purgation. In a great many cases, if leeches be applied to the mastoid 
region, when the pulse is first noticed becoming slow, after reaction 
has been established, they will be found sufficient, if combined witli 
cold to the head and the use of purgatives ; but if the symptoms 
threaten to recur, the leeching should be repeated. In severe cases 
1 have found most decided benefit from venesection, in alleviating the 
dull headache and tendency to coma, at the same time relieving the 
cerebral oppression, as evidenced by the slow laboured pulse soon 
becoming more normal, and by the rapid improvement of all the other 
symptoms. In young and robust persons I have repeated the bleed- 
ing with advantage; but even in those of more advanced age or 
\ weakel* constitution, it may he practised with perfect safety, if we 
\ carefully watch its effects, seeing that we can arrest the depletion 
when we please. 

If antimony could be employcfd without the risk of inducing vomit- 
ing, it would be serviceable in preventing reaction after depletion ; but, 
unfortunately, even in minute doses, it is so uncertain in this respect, 
that I seldom have recourse to it. 

At a more remote period after the injury has been received — from 
the fifteenth to the twentieth day, or later — a similar train of symptoms, 
though less marked, sets in, depending, I believe, upon serous effusion 
from subacute or chronic congestion of the vessels of the membranes. 
In those cases blisters to the nape of the neck or occipital region, 
combined with the uso of mercurials and laxatives, will generally be 
found the most efficacious plan of treatment ; but even at this stage I 
have occasionally had recourse to leeches with great benefit. 

In regard to the position of the extravasated blood, in all forms of 
intracranial hajmorrhage, that is very uncertain. It may be between 
the bone and dura mater at the part struck, or at the point directly 
opposite, on the other side of the cranium, or it may be within the 
meinbraues of the brain, or in the substance of the brain. In the cases 
wb.*^re the blood is poured out between the bone and dura mater, the 
cl')t is more localised and circumscribed, and within reach of surgical 
interference, if only we had some definite indication of its position. In 
general, the urgency of the symptoms an<l the position of the seat of 
the injury, in relation to the middle meningeal artery or its branches, 
form the only warrant for the surgeon to have recourse to the operation 
of trephine to enable him to remove the clot, and so relieve the brain, 

^ See d^cal Casos. 
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bat there must always be uncertainty. In a case of active intracranial 
haemorrhage, where the compression is complete and no amelioration 
follows the use of remedies, such as cold applications, depletion, and 
purgation, and where the seat of the injury is over or near the line of 
a large meningeal vessel, the operation ought to be resorted to as giving 
a chance for Ufa If the extravasation were not found there, I would 
even go the length of repeating the perforation at the point of contre- 
coup; but when the extravasation is within the membranes, the 
blood is so diffused towards the base of the brain that it could not 
be removed even if found, and hgnee operative measures are scarcely 
warranted. 

Inflamaiation of the Brain or its Membranes, as a consequence 
of concussion, is the other danger which we have to guard against In 
such cases, the train of symptoms and the period at which they super- 
vene, are in general sufficiently diagnostic. Even in the passive form 
of extravasation, which I have alluded to, although some of the symp- 
toms are those of excitement, and though the more marked symptoms 
of extravasation occur at a later period than in cases of active intracranial 
hcemorrhage, yet, when we are on the watch, the indications of ex- 
travasation are evident from symptoms such as the slow laboured pulse 
and sluggish contraction of the pupils occurring at a comparatively early 
period after reaction; whereas, in the case of inflammation of the 
cerebral membranes or substance, the symptoms never appear im- 
mediately after reaction is established ; but generally from the sixth to 
the tenth day — seldom before the eighth day. Up to that date the 
patient prob«ably progresses well, complaining little of uneasiness beyond 
occasional attacks of headache, and without any great increase in the 
frequency of the jJulso. 

The most common premonitory symptoms are anxious expression 
and sleeplessness, though these are not always present. About the 
sixth day the patient feels rather out of sorts, his appetite fails, the 
tongue is white and loaded, and he complains of headache, the char- 
acter of which he describes as if a cord were tied round the head; 
or else he complains of feeling a general tension about the head. The 
skin becomes hot and dry, and he hm either a slight or well-marked 
rigor. The pulse becomes hard, wiry, and very frequent. Then follow 
intolerance of light and sound, and all the other symptoms of fever. 
The patient has an excited look, the eyes are restless and brilliant, and 
he starts and speaks during sleep. Delirinm, generally of a violent 
frenzied character, supervenes. This state of matters, unless it yields 
to treatment, goes on increasingly, till it gradually terminates in low 
muttering, delirium, and coma. In some cases the symptoms indicate 
the formation of purulent matter within the cranium. After the 
phrenitic symptoms have lasted for some time, usually about the tenth 
or twelfth day from the receipt of the injury, a very decided rigor occurs, 
succeeded by perspiration.^The general febrile symptoms are less, but 
there is a tendency to low muttering delirium, a semi-comatose stai^ 
Not unfrequently aphasia, paralysis, in the form of hemiplegia, or of 
some particular set of nerves, such the facial, makes its appearance. 
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and there are convulsions, subsultus tendinuiu, and these culminate in 
symptoms of compression. 

These latter symptoms may arise cither from effusion of serum or 
lymph on the surface of the brain or into the ventricles, or from sup- 
puration and effusion of purulept matter between the bones and dura 
mater, or into the cavity of the arachnoid. In the cases where the 
effusion is either into the cavity of the arachnoid or sub-arachnoid, any 
surgical interference can be of little use, as the fluid, whether serous or 
scro-purulent, is generally diffused, and cannot be thoroughly evacuated. 
There are, however, cases in which trephining has afforded relief, and 
as the state of the patient is otlierwise hopeless, this chance of relief 
may be given. ^ When, however, it is situated between the bone and 
dura mater, it is more likely to be localised, and may be evacuated by 
operation. It is ther<3fore of importance to note any indication which 
may guide us to the position of the effused matter. Unfortunately, 
such indications as we have are neither very decided nor satisfactory 
as to the exact locality of the effusion. Hemiplegia is so far a general 
indication as evidencing pressure on the brain, and it is also usually 
indicative that the matter is situated over the hemisphere of the brain 
opposite to the paralysed side ; yet in several cases the contrary has 
been found to be the, case ; and again, it may arise from sub-arachnoid 
effusion, or abscess in the brain substance itself. 

Mr. Pott, in his great work on injuries of the head, drew attention 
to the state of the scalp in certain cases, as indicating in conjunction 
with the other symptoms, the position of pus, when placed between 
the bone and dura mater. He stated that in such cases the suppura- 
tion between the bone and dura mater affected the vitality of the 
bone j and that, owing to vascular connections, the pericranium would 
also suffer, and hence that unhealthy supimration would occur under 
the scalp at the affected point. That in such cases, if the scalp was 
entire, a puffy or boggy tumour oepurred at the part, or if a wound of 
the scalp existed, as the internal diseased action proceeded the external 
wound became unhealthy, its edges everted, the discharge thin and 
gleety, and the bone could be seen bare at the bottom of the wound, 
and that the intracranial suppuration would bo found to correspond. 
The “ puffy tumour of Pott has been considered by recent authors as 
not being much to be depended on as a diagnostic, and is spoken of as 
being rarely met with. My experience has been different. I have 
had occasion to trephine in several cases for purulent matter, and in 
these cases one or other of the conditions described by Pott served as 
my guide to the pus. I suspect the term “ puffy tumour ” may pos- 
sibly have led some to expect the presence of a distinct prominent 
swelling. In some cases it is so, but most generally it is merely a 
boggy tumefaction or flattened swelling under and in the scalp tissue, 
at the part corresponding to the internal collection of pus (plate 
XXVII., fig. 4). 

. As regards the value of the indications alluded to, it must be 
obvious that they are not absolutely certain. A simple contusion of the 
scalp tissue may be followed by suppuration of unhealthy character, 

^ See cose of Kelty izk Clinical Coses, p. 797. 
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and give rise to a boggy swelling; or a scalp w-ound, in which the 
pericranium has suffered, may be followed by necrosis of the surface of 
the bone, and then the wound would present the unhealthy appearance 
described, and it may so happen that the general head symptoms may 
be coincident with such local symptoms. It is quite true that suppiira- 
tion between the bone and dura mater may occur without these local 
conditions, and also, that wlien they are present, perforation of the 
cranium may disclose nothing beyond a sloughy state of the dura mater, 
and perhaps a thin layer of yellow lymph, scarcely purulent matter. 
Still, as a general practical rule, if we have the symptoms of intracranial 
suppuration, and one or other of these local conditions be present, they 
form the best guides the surgeon has as to the position of the suspected 
purulent collection. My own o{>inion is, that the cases in which these 
local conditions described by Pott exist, are cases in which the cranial 
bone and its pericranium have suffered severe contusion, followed by 
inflammation of the internal membrane, and hence the distinctly local- 
ised result ; whilst, in cases where general meningitis follows concussion, 
and terminates in suppuration between the bone and dura mater, these 
local indications may be absent. 

The Treatment of inflammation of the brain or its membranes 
requires to be active, and to be succ(;ssful must deal with the disease 
in its early stage. Indeed, here, as in regard to intracranial extravasa- 
tion, prophylactic treatment during and after the stage of reaction is 
that which is of most avail ; and hence the surgeon should never look 
on any injury of the head as too slight for anxiety and watchfulness. 
He ought always to bear in mind that the diseased condition may 
su])ervene very insidiously, and that the diagnostic symptoms rarely 
occur till a week or ten days after the injury, sometimes much later ; 
hence the necessity for quiet, and careful regimen, even when all seems 
going on favourably. 

In the early stage of meningeal inflammation, the most perfect 
quietude is essential, and the light of the apartment should be subdued. 
Cold applications, such as ice-bags, or iced- water cloths, should be kept 
at the head. The bowels should be thoroughly cleared out by a pur-.^ 
gative and an enema, and subsequently alterat’ve doses of calomel or 
gray powder may be occasionally prescribed with advantage. When 
the headache is severe, and the face flushed, depletion by means of 
leeches, or even by veiiesccthm, should be had recourse to ; for, how- 
ever unfashionable the practice may now be, I know from experience 
that it relieves congestion and affords relief The assistance of anti- 
mony can rarely be obtained, as it is apt to induce vomiting. Aconite 
(Fleming’s tincture), in small doses of a di’op, or half a drop, in water, 
every three hours, may be used with greater safety, to keep down the 
circulation after the depletion. When the restlessness is very great., 
and there is delirium and • excitement, opiates may be given, though, 
as a general rule, we wish to avoid their use in head cases. In several 
instances of watcbfulnesf^ restlessness, and delirium, I have found ex- 
cellent results follow the use of bromide of potassium in large doses, 
and I much prefer it to opium in such cases. In the later stages of the 
diseased fiction, when we have muttering, delirium, slight paralysis, or 
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a tendency to coma, and in which the originally contracted pupils have 
become dilated^ and do not answer readily to the stimulus of hght — 
other words, when wo have reason to suspect effusion either of scrum or 
lymph — the use of a blister to the nape of the neck, or over the scalp, 
produces often very marked benefit, and it should be applied before 
the symptoms have made much progress. Mercurials may also be of 
use in this stage, to promote absorption of any plastic effusion. The 
diet requires to be carefully attended to. At first it should be strictly 
antiphlogistic, bijt in the later stages we often require to give stimulants 
and animal soup to support the patient ; and in most cases, when the 
more urgent symptoms have been subdued and the tongue become 
tolerably clean, the exhibition of quinine as a tonic will be found of 
great service in promoting convalescence, and relieving the peculiar 
nervous lieadaclic which is generally present The qiiiiiine should be 
given in small doses , at first, combined with dilute nitric or uitro- 
muriatic acid, and the dose gradually increased up to three grains 
twice or thrice a day. 

When the syin[)toms arise which indicate that the inflammatory 
action has terminated in suppuration within the cranium, we must con- 
sider whether we can by perforation of the cranium reach and evacuate 
the pus. I have already pointed out the two conditions which, in my 
opinion, form the boat guides as to the locality of the purulent collec- 
tion, when situated between the bone and the dura mater. When we 
have either the i)ufry tumour or the unhealthy wound and bare bone 
at the site of injury, or even 'when there is tenderness of the scalp at 
one point, as evidenced by the effect of pressure, and when the sym])- 
toms are evidently progressing unfavonrably, I think our plain duty is 
to give the patient what little chance there is for life, and his chance 
will he all the b(3ttcr tliat wo do not delay the opcu-atioii too long. If 
we wait till symptoms of comijlete coirqiression arise, we wait too long. 
The amount of jms present is very seldom such as 'Nvould cause com- 
pression of itself; and when that condition supervenes, in connection 
with suppuration, it will bcj found to he chiefly due to the inflammation 
extending to the arachnoid and pia mater, and leading to serous or 
plastic ctt'usion on the surface and into the ventricles of the brain, and 
not to the purulent collection between the bone and dura mater. In- 
deed, so far as I have noticed, the symptoms of comjdete compression 
are rarely if ever present in such cases till just before death. The 
symptoms are generally semi-consciousness, irritability, aphasia, and 
occasional convulsions or facial paralysis, togetlicr with the severe 
rigors which precede these symptoms, and recur from time to time. 

Even under the most favourable circumstances the operation of 
trepan, when performed for the purpose of evacuating intracranial 
purulent collections, cannot be expected to furnish many successful 
results. Tlie very existence of pus, and the symptoms which warrant 
the surgeon in performing the operation, indicate that inflammation of 
the membranes has been proceeding for some time, and argue tbo exist- 
ence of such morbid processes as are most unfavourable as regards the 
prospect of recovery. Even when we find and evacuate a purulent 
collection between the bone and membrane, we can never be sure 
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whether, or to what extent, the brain itself may have suffered from the 
diseased action. Hence the operation can only be regarded as a chance 
afforded to a patient under otherwise desperate circumstances. But wo 
must take care that we give that chance for life in good time, and not 
wait till there is no reasonable hope left, and when the result can only 
bring discredit on the operation. 

In one case on which I operated early, and where the symptoms 
had not fully developed themselves, only a very little sero-purulent 
matter escaped, yet the patient mended from the time gf the operation. 

In speaking of the conditions of concussion and compression, I have, 
for the sake of description, taken typical cases of each ; but I stated at 
first that we frequently meet with cases of severe concussion, in which 
the symptoms arc not easily distinguished from those of compression. 
Thus, in some cases of concussion, the insensibility is very profound, 
and the ]>upils dilated, and the patient passes his stools and urine in- 
voluntarily. In other cases we have the deep unconsciousness, subsultus, 
and clenching of the thumbs, together with convulsions and strabismus. 
Such symptoms indicate pretty clearly that there is something more 
than mere cerebral shock \ that there is either lesion of the brain sub- 
stance, or that some extravasation has taken place at the time of the 
injury, and hence the mixture of symptoms of compression with those 
of concussion. In cases in which convulsions and strabismus are marked 
symptoms, whether after concussion or fracture of the cranium, they 
indicate laceration of the brain substatice, generally towards the centre 
or base of the organ, and the result is almost unifonnly fatal. 
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Injuries of tlic Cranial Bones — Contusions — Fractures — Ecraseincnt or Smasb — Frac- 
tures with and without Depression, as Fissures, and Simiilc, Compouml, 

Compound Comminuted, and Punctured Fractures— Fractures of lhasc of Skull — 

General Symptoms and Treatment exemplified by Cases. 

The effects of injuries of the cranial bones come next to be considered. 
For ilic sake of brevity I shall treat of them under the heads of Con- 
tusion and Fracture. 

Contusion of the Cranial Bo^jes is almost invariably combined 
with more or less severe concussion, and it may be attended by internal 
extravasation alid other results of concussion already alluded to. More 
especially, I believe it to be the form of injury most likely to lead to 
suppuration betlveen the bone and dura mater, in cotisequence of the 
impaired vitality of the bone, and its separation from the pericranial 
and meningeal connections, giving rise to Unhealthy action. These 
conditions having been already fully considered, I will, under this head, 
merely allude to the fact that contusion of the cranial bones, apart 
from the more immediate and urgetit conditions already spoken of, may 
give rise to clironic affections of a serious nature, from cario-necrosis of 
the injured bone, leading to alteration of the membranes of the brain 
and erysipeloid affections of the Scalp ; or, tlic injured bone may become 
thickened, or irregularly nodulated oii its internal surface, so as to press 
upon and excite chronic disease of the brain itself. In such cases 
epileptic attacks are very commonly the result : and occasionally inter- 
mittent maniacal symptoms superVene, wlien, from any exciting cause, 
an exacerbation of the chronic ostitis is induced. 

I need hardly say that when once such a state of matters is 
established, oUt remedies are not very efficacious, and that we must 
trust chiefly to the prophylactic measures recommended when treating 
of the effects of concussion, and to the active treatment of the early or 
acute stage of the inflammation Vrhicli follows the contusion. In cases 
of chronic cranial ostitis following contusion, in which, from the attacks 
of headache and excitement, and the external tenderness of the scalp 
and bone, we suspect or ascertain that bone is the seat of inflam- 
matory thickening, depiction by leeches, or, better still, by incisions 
through the scalp over the affected bone, will be found to afford great 
relief ; and, if followed up by the use of a course of iodide of potassium 
combined with the bromide, and at a later period by the application of 
repeated blisters, permanent benefit may be effected. In certain cases 
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where epileptic fits have followed contusion of the bone, and especially 
if there be marked tenderness on pressure, or a tendency to the fits 
being induced by such pressure, the operation of trephining the bone, 
with a view of removing the source of cerebral irritation, has occasionally 
succeeded in effecting a cure ; but it has frequently failed ; and as the 
- risk of a fatal issue is considerable, I would not counsel you to have 
recourse to it except in severe cases, when the local irritation is well 
marked. 

Fracture of the Cranium, even in its slightest form, is an injury 
attended with very great risk, because the existence of such a lesion 
indicates ah amount of force applied to the cranium wldch would be 
likely to lead to serious results. It is well, however, to^bear in mind, 
in reference to fractures of the cranial bones, that there is nothing 
peculiarly dangerous in the fracture itself, but that the danger is owing 
to the relation of the injured bone to the brain, and that this considera- 
tion is what influences our treatment of such injuries. 

Fractures of the cranium are classified according to their position or 
character. Thus, in reference to position, wo have them divided into 
fractures of the cranial vault and fractures of the base of the cranium ; 
an important classification practically, as the former division includes 
fractures of those portions of the skull which admit of direct surgical 
interference by operative procedure ; the latter, those in which our treat- 
ment is limited to indirect measures, owing to the position of the injury. 

The classification of fractures of the skull, according to their 
characters, includes, first, their condition as simple or compound, — con- 
ditions vVliich, though important in all fractures, arc . very specially so 
ill cranial fractures, as influencing in a marked manner our treatment 
of the cases. Lastly, the subdivisions of cranial fractures, founded upon 
their peculiar characters, arc — fracture without de2)rcssion, which 
includes the different degrees of fissure ; simjile fracture with dei)ression ; , 
compound fracture with depression ; and compound comminuted frac- 
ture with depression \ puncture'd or stollati* fracture ; and lastly, Avhat is 
termed by French surgeons “ecrasoment” or smash, extensive comminu- 
ted fracture of the cranium. Fracjpre of one of the tables of the skull 
may occur without fracture of the other, and occasionally it happens 
that the internjU is the table injured, whilst the outer has escaped 
injury. 

Fissure of the bones of the cranial vault varies from a mere capillary 
fissure to a fissured fracture without depression, extending throughout 
the whole length and thickness of one of the bones, or even passing 
through several bones and the connecting sutures. Such an injury 
may be followed -by grave danger, from the force whicH inflicted it 
aflecting the contained organs, and leading to intracranial extravasat * 
tion or inflammation. Hence a necessity for prophylactic measures, 
and for watching the patient for some time in case of mischief arising. 
But a fissured frSicture IBither admits of nor requires any interference,;;, 
with the fractured bone, except in cases in which compression from'*:’’ 
extravasation occurs, and in which the fissure traverses the coi^^ , 
a large bloodvessel,— ^as, for example, a fissure through the anteriaf - Wd 
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lower part of the parietal bone. In that case, the exist^ce of the 
fissure, if symptoms of compression arise, is a warrant for trephining, 
with the view of removing th^ extravasated blood. In cases of fissured 
fracture we sometimes find the fissure at the opposite point of the vault 
from that on which the injury was received ; and not imfrequently wo 
have fissure both at the point struck and at the opposite side. iVac- 
ture, without depression, is merely a severe form of fissure. 

The importance of depression in fracture of the cranium, whether 
simple or compound, is in proportion to the amount of displacement in 
the level of the bone, and consequent pressure on the brain. The 
extent of the depressed surface does not seem to affect the cerebral 
functions so "touch as the abrupt depression of a smaller portion, and 
does , not in general so urgently demand operative interference. It is 
wonderful how the brain seems gradually to accommodate itself to a 
very considerable depression, diffused over a large surface, unless the 
depression be very deep. In children and young persons, the cranial 
bones are soft and elastic, and after a time regain nearly their normal 
level ; but, even in adults, the effects produced by depression of a large 
surface are less severe and more transitory than we might expect, and 
this is one reason which causes the surgeon to be chary in trephining 
in such cases until other means have been tried. In simple fractures 
of this kind, especially in the young, no interference is warrantable at 
first, unless the symptoms of compression are very urgent, and resist 
other treatment. In such cases it will generally be found that, along 
with the depression of the bone, there is extravasation of blood. 
Indeed, the result of my own experience makes mo doubt whether 
the displacement of the bone, in any ordinary depressed fracture of the 
vault of the cranium, over causes complete compression. In many 
cases which I have seen, both of simple and compound fractures, with 
even abrupt depression, the symptoms of compression have been 
almost absent, and in none have they been so well marked as they are 
in cases of active intracranial ha?mon*hage, whilst in others, in which 
the symptoms of compression increased and proved fatal, extravasation 
was uniformly present. In these last cases, indeed, the very progress 
of the symptoms enabled me to predict confidently that wo would find 
extravasation superadded to the fracture. 

In fractures -at the base of the cranium, the case is somewhat 
different, for in such injuries the broken bones arc projected upwards, 
and impinge directly on the most important parts of the brain, and so 
may produce more urgent symptoms } but here, also, besides tlio frac- 
ture, there is usually extravasation from injury of the vessels at the 

base of the skull , 

Simple flfacture, with depression, varies in degree ; and the intensity 
of the symptoms of cerebral lesion or of compression will depend, as I 
have just said, partly on the extent, but principally on the depth of the 
depression, and whether it bo complicated with intracranial extravasa-' 
tion or fissure, extending from the fracture towards or through the base 
of the skull When limited, and the depression not deep, and uncom- 
- plidfat^ with internal haemorrhage, the symptoms present at first may 
' be^metely those of concussion, or of a very slight degree of compression, 
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wbiiclK, under treatment, will pass away. If, in such a case, the symp- 
toms, instead of diminishing, gradually assume the more decided 
characters of compression, this increase is i)rotty clear evidence that the 
cause of the increased compression is duo to extravasation of blood 
from lacerated vessels, and not to the fracture, as the compression 
caused by the depressed bone would take place at once and not increase. 
Indeed, the brain gradually accommodates itself to the compression, 
originally caused by depressed bone. In children, owing to the soft 
resilient character of the cranial bones, what was originally a deep 
depression often disappears, or at least the depressed surface so noaily 
regains its natural level as not to cause any inconvenience, and scarcely 
to be perceptible to the touch. The correct diagnosis of simple frac- 
tures of the cranial bones is most important, as the extravasation into 
or under the scalp tissue, which has already been spoken of, might 
mislead the surgeon to suppose there was dejiressed fractuie when no 
such lesion existed, and so lead to dangerous practice. 

Compound and compound comminuted fracture may be considered 
under the same head, a*! differing only in degree, for all cranial frac- 
tures, exce^it simple fissures, are more or less comminuted. In com- 
pound fractures the wound of tlie scalp enables us to see and feel the 
extent and nature of the fracture and to judge of the amount of th0^ 
depression, and the probability of the existence of depressed sharp pro- j 
jecting points of bone or loose fragments of the skull, and so guides us 
as to the treatment necessary. When the scalp wound is too small to 
enable us to examine the full extent of the fracture, it can bo enlarged 
suflScicntly for that purpose. Ju some cases, however, the external 
appearance of the bone might mislead, as, for example, when the injuiy 
has been inflicted with a sharp-edged missile, such as a <iuoit thrown 
with great force, the edges of the wound in the bone look comparatively 
smooth, and not much depressed, when in reality a narrow portion is 

driven in and impacted, and the inter- 
— nal talde extensively broken up ; and 
I have seen the same thing occur from 
the kick of a horse. Tliis condition is 
most liable to occur in fractures of tho"^ 
frontg.1 bone, in all cases, besides the 
apjicaiance oi the fracture, we must 
take into account the nature and degree 
of tlio force causing the injury.^ 

Punctured fractures arc those in 
which the injury is inflicted by the 
patient falling from a height on some 
sharp-pointed body, as an angular piece of stone, or the spike of a rail ; 
or when the patient is forcibly struck on the cranium by some sharpy 
pointed body, as, for example, by a sharp fragment of rock projects 
by the explosion of a shot in mining, or by a pitch-fork falling frqp, 
the top of a hay-rick, or similar causes. In such cases the accide^iif 
Fig. 159? l*uiictiSl fracture with detached fragments. 

^ See Clinical Ca&es. 
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looks trivial, as there is only a small scalp-wound, and a mere pancitd^ 
deprcs^on or small hole seen in the outer table of the skull, and the 
patient suffers little or nothing at first ; there is seldom even slight 
concussion. The inner or vitreous table of the skull, however, suffers 
in general to a much greater extent. It is either projected inwards in an 
angular manner on the dura mater, or extensively comminuted in a star- 
like or radiating manner, numerous loose detached portions lying between 
the bone and dura mater, which is separated more or less extensively 
by the projecting force. Hence the term stellate or radiating fracture 
is sometimes used to denote this form of punctured fracture (fig. 159 ). 

The usual explanation of these eflccts of a punctured fracture of 
the cranium is, that whilst the outer fibrous and more resisting table 
of the skull is merely perforated, the extremely brittle, internal, or 
vitreous table is largely comminuted and j)rojected inwarda 
brittle character of the vitreous table no doubt explains to a certain 
extent the amount of comminution, but the real explanation of the 
effect produced is to be found in the direction of the force. Here, as 
in a bullet-wound, the point of entrance is small, the point of exit large, 
and the inner table driven aside in fragments. Any one may satisfy 
himself of this by inflicting forcibly on the dead subject a punctured 
fracture from the interior of the skull outwards, when it will be found 
that the outer table will be projected outwards, though perhaps not 
comminuted to the same extent as the vitreous table when the 
inmctured fracture is caused in the usual way, because, in the latter, 
both the direction of the force and the brittle texture of the internal 
table combine to produce great comminution. Suicidal gunshot wounds, 
inflicted with a small pistol -ball, fired from within tlie moutli, caiiso 
large comminution and eversion of the outer table of the skull when 
the ball perforates the cranium, showing the effects of the direction of 
the force causing the fracture. It is most essential to bear in mind 
the condition of the bone in i)mictured fracture in relation to the brain 
and its membranes, so as to understand the reasons which induce us to 
interfere at once in such fractures, although no bad symptoms may bo 
present. In these cases, it is indeed rare to have any untoward 
symptoms until six, eight, or ten days after the injury, when the usual 
symptoms — meningitis and intracranial suppuration — begin to manifest 
themselves. 

Fracture of one of the tables of the skull may occur, but such 
injui’ics are rare. I have never in my own juactico met with such an 
injury, and I should think it must almost be limited to the frontal 
bone, in which the divergence of the tables at the frontal sinuses might 
admit of the one yielding alone without implicating the other. TJius, 
a direct blow might break the outer table over the frontal sinus and 

inner not yield to the force ; or, in a fall on the occiput, the effect 
of the “ contre-coup ’’ might split or fissure the inner table at the frontal 
sihus without similarly affecting the outer table. In the case of the 
serious lesion, fracture and probable comminution of the internal 
table alone — in which, as in punctured fracture, it would be proper to 
‘Miw^ere if we could detemiine the existence and site of the fracturo— 
jj^ scarcely conceive of any diagnostic symptom to warrant inter- 
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ference until those of intracranial suppuration begin to manifest them- 
selves, and then the chances of successful interference would be small. 

" Ecrasement,” or smash of the cranial bones, is usually the result 
of great force ; as when a person falls from a great height, or when a 
heavy weight or force crushes the skull, or as the result of a gunshot 
wound, as when a heavy chigrge of small-shot strikes the vault of the 
cranium obliquely. In such cases, as may be readily conceived, the 
injury is almost immediately fatal. But there are degrees in this as 
in every form of injury, and even most unlikely cases recover, as that 

of the girl J. S r, which will be found in the Clinical Cases ; so that 

we must never despair, oven under unfavourable circumstances, but do 
what we can to assist the curative powers of nature. 

In the TreaiTnerU of ordinary depressed fracture of the cranial vault, 
we must keep in mind that the danger depends on the relation of the 
bone to the brain and its membranes. In simple depressed fracturej 
even if there be symptoms of compression present at the time, wo do 
not interfere immediately by trephining. We apply cold to the head, 
give purgatives, and in some cases deplete. If, notwithstanding these 
measures, the symptoms go on without improvement, then, especially 
in the adult, it is proper to cut down on the fracture, elevate the de- 
pressed bone, and remove any loose fragments which may be present ; 
but wo are not warranted in doing this unless the symptdms of com- 
pression do not yield to treatment. In young patients we should bo 
very slow to interfere, as the- bones possess great elasticity, and the 
symptoms of compression may gradually pass off. 

In a depressed compound fracture of the skull, in which the bone 
is usually much broken up, and portions abruptly depressed, with 
perhaps a 2)oint of bone projecting inwards, we ought to lose no time 
in trephining, although symptoms of compression be slight or altogether 
wanting. Here we superadd no danger by operating. We are not 
converting a simple fracture into a compound one, as in the former 
case, wliilst the benefit derived from elevating or removing the de- 
pressed portion or removing loose fragments is obvious. \^en the 
bone in a compound fracture is fissured, without being much com- 
minuted or depressed, no one would think of trepanning at once, for no 
bad consequences may result froqji such a fissure, and the mere co-exist- 
ence of a wound of the scalp does not greatly increase the danger. But 
when the fracture is comminuted or depressed, we should operate at onca 

From what I have stated regarding the character of the punctured 
and stellate fracture, I trust you will see the propriety for promptitude 
in its treatment. You must not be beguiled into false security by the 
trivial appearance of the injury, or the absence of bad symptoms at the 
time. Keep in mind the state of the injured bone, and its relation to 
the brain and dura mater. It must be obvious to you that the pro- 
jecting points of the table driven in upon the dura mater must irritate, 
if not lacerate that membrane, or even the brain itself, and that the 
detached fragments, deprived of their vitality, will act as .foreign 
bodies, which, w the]^ave no means of escape, must necessarily l^ad 
to intracranial inflammation and suppuration, unless an operation, 
performed to remove these sources of irritation. This, to be of seripj^^ 
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should be done at once. If done early, we remove the fragment and 
depressed portions of the internal table before they have lacerated or 
punctured the dura mater, or excited inflammation, and so prevent bad 
consequences. If we wait till urgent symptoms supervene, our inter- 
ference is too late ; the mischief already done generally proves fatal. 
Although it is still our duty to give the patient a chance for life, as 
some few cases have recovered from removal of the fragments of bone, 
and escape of purulent matter, even when the operation has been per* 
formed late ; yet these are rare exceptions, and should not weigh with 
us as a reason for delay. A diflerent opinion in regard to the treat- 
ment of punctured fractures of the cranium is held by some suigeons, 
who refer to cases in which patients have recovered without dangerous 
conditions supervening. 1 can only look on such cases as exceptional, 
in which, by some lucky chance, fragments had not been detached. 
But from what I have stated as to the conditions of the cranial bone 
in punctured fractures, I cannot admit that such exceptional cases 
should regulate our practice. The operation of trephining should bo 
done at once, and all fragments of bone carefully removed ; and when 
that is done the patients generally make good recoveries, and require 
little more than cold-water dressings to the wound, low diet, and 
attention to keep the bowels freely open, and, of course, absolute rest 
and quiet. 

Fractures of the base of the cranium are the cases in which there 
is the greatest amount of compression and of danger, for, besides the 
extensive breaking up of the bone and projection of small fragments of 
it into the most important parts of 
the brain, there is a great risk of the 
vessels at the base of the brain being 
injured. Many, in fact, consider 
these fractures as uniformly fatal. 

The general symptoms of such 
a fracture are those of compression, 
with bleeding from the nose, mouth, 
and ear. When there is bleeding 
f»* 9 m the nostrils, the ethmoid bone 
is generally broken, and the anterior 
part of the base of the skull split 
up. A blow upon the nose with the 
fist may even cause fracture of the 
base of the skull, by breaking up 
the ethmoid, nasal, and turbinated 
bonea In somp cases of fracture of 
the base of the skull the bleeding 
takes place from the ear only, and 
not from the nose or mouth. It 
must, however, bo remembered, that 

. bleedings from the nose, mouth, or ears, are not absolute diagnostics 

160. Fissure at the base of the skull, involving the occipital and sj^enoid 

^Mmsu The patient fell from a ladder on the vertex, and lay comatose for some days 
death. Extensive extravasation was found over the cerebelliun and middle lohea 
lie brain. — ListoiJ. 
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of this injury, as they may arise from rupture of the lining membranes 
of these parts in comparatively slight injuries. The force required to 
cause this injury is very considerable. In some cases there may be a 
depressed fracture on the vertex, and along with it extensive fissures 
passing down towards and causing fracture of the base of the cranium 
(see fig. 1 60). The accident may occur from a person receiving a heavy 
blow upon the vertex, or from falling upon the occipital protuberance, 
fissures extending from the point struck to the base. Or it may occur 
from the patient falling in the sitting postui e ; the liead being still 
in motion is forced against the spinal column which has come to rest, 
and the base of the cranium is thus broken up extensively. Most 
generally it occurs from a fall upon the vertex, or from heavy bodies 
falling upon it. In some cases the symptoms arc very intense: if 
the symptoms of compression do not come on at first, they soon do 
so; when they are not very marked at first but become so subse- 
quently, it is probable that efiusion of blood has taken place second- 
arily, and caused the urgent symptoms of compression^ These cases, 
as I have said, are consichjred by some to be almost uniformly fatal ; 
but my own experience does not confirm this, for several well-marked 
cases under my charge have recovered under proper treatment, and it is 
certainly not right to lay doAvn such an absolute statement as to their 
fatality, as it might lead to a want of sufficient care in treating them. 

The general treatment of fracture of the base of the skull is just 
that recommended for compression — -the application of cold to the 
head, depiction to prevent further extravasation of blood taking place, 
absolute rest, and attention to the state of the bowels. By these means 
the very severe symptoms are often relieved. We can thus do somer 
thing to prevent further extravasation of blood taking place to any 
great extent, and it is to that the fatal results are i)rincipally due. . 

It sometimes happens that in depressed fracture of tluj skull some 
sharp fragment may woun<l the longitudinal sinus, or the depression 
may be so situated tliat the operation for the elevation or removal of 
the depressed and comminuted bone may unavoidably implicate the sinus. 
In either case the conq)lication is a serious one, but it is not now re- 
garded with the dread it once was. Fr'incrly it was supposed that 
the bleeding would be uncontrollable ; but experience has shoAvn that, 
whilst the bleeding may jjrove dangerous in some instances, in many it 
is easily controlled. Immy own practice I have met with five cases in 
which sharp fragments of bone had penetrated the longitudinal sinus ; 
in two of them the hcTcmorrhage was proffise and impetuous at first, but 
was not very difficult to control. One of tlie patients, a young lad, 
received a blow on the vertex with a piece of stone which was blown 
down with great force from the parapet of a high house. The bone 
was broken in fragments, most of which were loose and easily removed, 
except one, which seemed driven across the lino of the sagittal suture. 

It was impacted, and evidently must have wounded the sinus ; but^ 
was absolutely necesi|||ry to remove it. The instant I withdrew 
fragment a profuse gush of venous blood poured out from a large wo'SmJr 
in the vessel, and the amount lost before 1 could put my fingeifliu^rtw*;^; 
opening was almost incredible, but the pressure of my finger 
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arrested it. On moving the finger to apply a compress of lint^ the blood 
, again gushed out, but the lint, supported by a single turn of bandage 
tied from over the vertex and fastened under the chin, served completely 
to arrest it, and when the dressing was removed, forty-eight hours after- 
wards, there was no tendency to bleeding. In another case, a man 
received a blow with Sr quoit, which struck him about the upper part 
of the occipital bone, inflicting a transverse wound about an inch and a 
half long across the line of the longitudinal sinus, near its confluence 
with the other sinuses. The bone was rather cut than fractured, and 
a portion of the margin which had been indented was drawn out along 
with the scalp, when I proceeded to examine the wound. On this 
being done a profuse gush of dark blood followed. I checked it at once 
with my finger ; but as I considered it necessary to examine the state 
of the bone in case of fragments of the inner table having been detached, 

I required to examine with a probe, and during the time I was so en- 
gaged, the bleeding was active, though not so violent as at first. Having 
satisfied myself that there were no loose fragments projected, I placed 
a compress of lint over the wound, applied ice-bags to the head, and 
kept the patient in the prone position for some days, and under strict 
antiphlogistic treatment. He made a good recovery, and there was no 
more bleeding. In this case I was apprehensive lest the blood, prevented 
I from escaping externally, might lead to intracranial extravasation and 
compression, and I had the patient carefully watched, determining to 
trephine in case of these conditions arising, but no occasion for inter- 
ference occurred. Probably the attachments of the dura mater had 
not been separated by the force causing the injury. In the other cases 
the injuries of the sinus were merely punctures, and though the jet of 
venous blood was forcible, there was nothing like Slarming haemorrhage. 
In regard to the risk of trepanning over the sinus or close to it, I be- 
lieve that, unless the fractured bone has injured it, if due care be taken 
in using the trephine, the sinus may escape being wounded, I have 
twice trephined over the sinus, and in both cases the bone was removed 
without the upper membrane closing the sinus being 0]>ened. In cases 
where there are sharp shelving points of the intenial table of the skull, 
the movement of the trephine in working it niay cause injury to the 
sinus. 

Although this complication is neither so much dreaded as formerly, 
nor should prevent the surgeon interfering in cases requiring operation 
for removal of fragments of bone, which must, if left, prove dangerous, 
still, as I have said, it is a serious complication, and, apart from the 
risk of haemorrhage, may lead to fatal phlebitis. In the case of the 
lad I have mentioned, who had fracture of the vertex, the head symp- 
toms were mixed up with those of phlebitis, and when examthed after 
death, the large sinuses presented fibrinous clots and broken-down 
ui^healthy matter, exactly similar to what I found in .a case in which I 
Inquired to tie the internal jugular vein in a suicidal wound high in 
||jm neck, where the patient died undoubtedly from phlebitic pyaemia ; 
^pAiaj^ 'the more prominent danger — ^haemorrhage-— is not the pnly or 
greatest risk of this complication. 



LECTURE LXXXIV. 

Hernia Oerebn: its Natnro, Causes, and Treatment — ^Thc Operation of Trepan 
Instruments required, and Mode of performing it , iiow modified by the Natuie 
of the Iiyury — General Aftei -treatment — Brief Statement" ot the Cases where 
Trepan should bo performed. 

Fungus, or Hernia Cerebri, is the term used to denote the fiingoid 
protrusion which occasionally follows an aperture in the cranial vault, 
whether the opening has resulted from an operation such as trepan, or 
removing loose portions of fractured bone, or has arisen from disease 
leading to death and exfoliation of the bona If as sometimes happens 
in the case of injuries, the dura mater or the brain itself has been 
lacerated by the fractured bone, so soon as the bone is removed the 
pulsatory motion of the brain tends to project the brain-substance 
through the lacerated membrane, and the aperture in the bone. In 
cases where the dura mater is entire, or merely punctured, the protru- 
sion occurs more slowly. The membrane is projected against the sharp 
edges of the trephine wound, or the iiregular margins left after removal 
of some Joose fragmohts of fractured bone. This gives rise to irrita- 
tion, interrupted circulation, and at last sloughing, of the dura mater, 
corresponding to the part whence the natural osseous support has been 
removed ; and then projection of the cerebral fungus gradually takes 
placa In some instances, as I have seen in gunshot fracture of the 
parietal bone, the dura mater, though not lacerated or wounded, has 
its vitality affected by the injury, and presents an opaque leathery 
appearance when the fragments of bone are removed ; the sloughing of 
the membrane takes place very rapidly, ‘♦nd a large though not very 
prominent fungus protrudes. (See plate XXVIL, fig& 2 and 3.) I be- 
lieve, however, that in most, if not in all cases of fungus cerebri, there 
are other causes in operation besides those mentioned, and that lacera- 
tion, extravasation, and most frequently unhealthy suppuration in the 
brain-substance underlying the protrusion, will be found present. These 
last-mentioned conditions were long ago pointed out by Abemethy 
and otheft, and Mr. Hill, in his SargyaU Cases^ details a case in which 
the fungus was accompanied by, and apparently depended on, abscess 
in the brain, and where, to relieve the symptoms^, he was obliged to 
plunge an abscess-lancet into the brain to evacuate pus, and from 
to time to shave off the fungus as it rose above the surface of the MMI 
and the patient ultimately recovered. My own experience 
accordance with this!^ In all the cases I have had an oppora|HH 
of examining I have found a cavity in the softened brain su MHBy 
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corresponding to the base of the protrosion, containing broken-down 
diiorganised clots and pus. I think it most probable that the extrava- 
sation at first, and subsequently the purulent collection, have been 
active agencies in causing the protrusion, by expanding the superjacent 
brain. As to the character of the protruded mass, I believe it varies 
in different cases. In all there will be found cerebral matter, but it varies 
in amount. In some, as thdse in which the duia mater has been tom, 
and the brain rapidly projected, the greatest part of the original pro- 
trusion consists of the cerebral substance, whilst in some, where the 
growth is more slow, and preceded by inflammation and ulceration of 
the dura mater, a very considerable part of the fungus may consist of 
fibrous structure, plastic lymph, and blood, with a smaller proportion 
of brain. 

The state of a patient affected with fungus cerebri is always one of 
great danger \ indeed recoveries are exceptional Out of sever^ cases in 
my own practice I have only met with one where the patient survived. 
In many cases the symptoms are not of a kind to excite alarm at first, 
but gradually irritability and excitement come on, with rigors, and then 
the patient becomes convulsed or paralysed, at last semi-comatose, 
and continues in that state till he dies. In cases where it follows 
severe injury, as in the case of gunshot wound, from which the sketch 
in plate XXY II. was taken, the patient, though he lives for a fortnight 
or longer, may never recover consciousness, and the fungoid protrusion 
apparently causes no alteration in his condition in any respect In 
other cases the coma may become profound, and be accompanied by 
subsultus tendinum or convulsions and hemiplegia. 

The method of treatment very generally adopted and recommended 
is the local application of pressure to repress the fungus, and general 
antiphlogistic regimen, and occasional anodynes, if there be much 
excitement. In the early part of my practice I gave this plan a fair 
trial, but I must say that I never saw it afford lelief, and very 
generally it seemed to aggravate the symptoms, so that even the use of 
slight pressure could not be persisted in. I accoidingly gave up the 
application of pressure in the early stage, and founding my practice 
upon the pathological conditions which I found in cases I had ex- 
amined, and confimed in my opinions by the views of Abemethy, 
and the experience of Mr. Hill and others, 1 had recourse to shaving off 
the fungus even below the level of the opening in the bone, which I 
was enabled to do, as the cases I bad to deal with were openings 
caused by comminuted fracture, largely ei^posing the dura mater. In 
two or three cases distinct, though only temporary, benefit was afforded 
by the escape of pus and grumous blood, and the fungus was scarcely 
reproduced. In otlier cases the symptoms of coma were relieved, and 
the tendency to protrusion gradmdly lessened, though no matter 
seemed to escape ; and I never have had any trouble from hssmorrhage 
or cerebral symptoms from cutting off the protrusion. After a time 1 
use a thin fold of lint soaked with lime-water, or weak solution of 
Btannin, and supported by a bandage or adhesive plaster, as a local 
fipplication. Attention requires to be paid to diet ; and although, as 
^|)general rule, antiphlogistic regimen is required at first, and stimuhtnts 
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avoided for fear of exciting the circulation, yet after a time this milit 
not be carried too far ; and in many instances I have seen temporeiy 
benefit derived from the use of quinine and a rather liberal diet, vrhen 
the patient perspires much and begins to be exhausted^ After all, 
however, the very nature of the case gives but small chance of ultimate 
recovery. Here, as in many other diseases, our chance of success lies 
in prevention. 

In cases of fracture, in which portions of bone have been removed, 
or in cases where the operation of trephining has been performed, I 
have long been in the habit of u<!ing a modification of the repressive 
treatment advised by Sir Charles Bell. His plan, as applied to the 
trepan opening, was to fold a piece of lint several times, and mark it 
with the crown of the trephine with which the opening had been made. 
The lint was then cut to the shape and size of the circle, and the com- 
press, so prepared, was placed over and within the opening of the bone, 
and retained by a bandage, *the object being to prevent the dura mater 
from being bulged into the aperture. Such a compress, however, gave 
rise to great irritation from direct pressure, and was unnecessarily 
powerfuL After trephining, or removing fragments of fractured bone, 
the head having been pieviously shaved, 1 lay down the scalp close to 
the opening \ and over the scalp and apertuie I lay a portion of thin 
gutta-percha tissue. Over this I place a flat piece of sponge, larger 
than the opening, wrung out of boracic lotion, covering it with another 
layer of gutta-percha; the edges of the upper and under lasers of the 
gutta-percha beyond the sponge are touched with chloroform, which 
makes them adhere, and then this light elastic compress is secured by 
a bandage or broad strip of adhesive plaster. This local treatment I 
have found most useful, as at once a clean and simple dressing, and as 
tending to repress the bulging npwaids of the brain and dura mater 
against the margins of the aperture m the cranium. It should be 
combined with strict antiphlogistic treatment, purgation, and non- 
stimulating diet at first. 

The operation of Trepan or Trephining, strictly speaking, means 
the perforation of the cranium with the special instruments, the trepan 
or trephine ; but the term Operation of Trep-^n, is now very generally 
used to denote all operations on th6»€ranium having for their object its 
perforation — the elevation of depressed, or the removal of comminuted 
fragmentsof bone, whetherperfonned with the trepan or otherinstruments. 

The instruments required for the operation are not very numerous. 
The old trepan and trephining cases used +o contain a great array of 
instruments, many of which are now never used ; such were the ras- 
paratory, for scraping off the pericranium ; the iieiforator, for boring a 
hole to insert the centre-pin of the trephine, and the lenticular. The 
last-mentioned instrument, however, may occasionally be useful; at 
least I can conceive a case where it might smooth off an irregular edge, 
but I have never used it myself. Certainly it should not be used Iq 
every case to smooth tite edge of the trephine wound, as used to be, 
done, as that is likely tS do Jiarm by unnecessarily separatfng 
duia mater by the button at the end of the instrument * 
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Iftients really necessary are — the trephines of different sizes, so arranged 
that they can be fitted to the handle of the trepan or trephine as 
required ; trephine forceps fitted for removing the circle of bone cut 
by the trephine ; an elevator ; a “ Key's saw ; ” bone-pliers ; the len- 
ticular ; {I small brush to clear the teeth of the trephine during the 
operation ; a thin flat probe of wood, quill, t»r a silver toothpick, to 
examine the depth of different parts of the circle during the operation, 
and the usual apparatus of bistouries, sharp and probe pointed ; dis- 
secting and artery forceps, sponges, lint, etc. 

The operation is modified by the nature of the causes requiring 
its performance, and as the simplest example of trepanning or trephin- 
ing is perforation of the cranium for the piiiq)ose of evacuating blood 
or purulent matter, I shall first show you the method of procedure in 
such cases. 

The operation consists essentially of three stages : — 

Ist The incision of the scalp and pencranium. 

2d. Section of the bone with the trepan or trei)hine. 

3d. Evacuation of the extravasated blood or pus. In cases of de- 
pressed fracture, the third stage consists in elevating thq depressed, 
and removing the loose fragments of bone. 

In operating for evacuation of blood or pus, the line of our incision 
of the scalp will often be determined for us by some wound in that 
texture. If, however, there be no wound of the scalp, or only a small 
one, then, if the evacuation of purulent matter be the object, I make a 
free cnicial incision through the puffy or boggy scalp, so as at once to 
expose the bone and to allow the unhealthy infiltrated pus to escape 
from the scalp texture. In the case of operation for extravasated blood, 
I prefer a V-shaped incision, the apex pointing downwards, as the flap 
adjusts itself more readily afterwards. In either case the vessels of 
the scalp wliich bleed should be secured before proceeding to the section 
of the bone. The size of the crown of the trephine, which is to be 
:Used for section, should be large, to facilitate the evacuation of the 
[blood or pus. In the case of a fissure of the bone being discovered 
when we are trephining for extravasated blood, the centre pin of the 
trephine ought to be inserted close to the fissure, so as to make sure of 
including the line of the injured vessel, and to be able to secure it if 
possible after the evacuation of the coagula. When our object is to 
evacuate purulent matter, the crown of the trephine is placed over the 
denuded portion of bone, as that is most likely to correspond to the 
internal collection of pus. 

The incision of the scalp having been made, I proceed to clear the 
bone for the saw ; I divide the pericranium crucially, and then push it 
aside with the handle of the scalpel till I gain sufficient room to apply 
the trephine. Scraping off the pericranium, as used formerly to be 
done, is a most mischievous practice. The l^ne being now prepared 
for section, I apply the trephine ; but you will observe that, before 
idbmg so, I project the centre pin, and fix it considerably beyond the 
]l^e of >he edge of the saw. I now press the centre pin firmly into the 
to work the trephine. When I remove the trephine, 

F have made a sufiSciently deep groove to fix the saw, and 
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allow it to work in the circle, I withdraw the centre pin within the 
crown of the trephine, for, if this were neglected, it would perforate the 
bone before the circular saw, and so injure the dura mater. After 
brushing out the detritus of the bone from the teeth of the saw, I again 
resume the section of the bone ; from time to time removing the tre- 
phine to clear its teeth, and also to ascertain the depth of section at 
different parts of the circle. In operating on the living you must pro- 
ceed very deliberately, and that is one reason I prefer the trephine U 
the trepan, as the ease with which the latter is worked is veiy apt to 
make the operator careless, and lead to accidents. You will notice that 
I am now sawing with only one half of the circle of the trephine, and 
using the instrument unevenly as it were. The reason is, that 1 found 
with the quill probe that my section was much deeper at the upper 
segment of the circle than at the lower. The form of the cranium leads 
to this. Again, we must keep in mind the unequal thickness and hard- 
ness of the cranial bones, and carefully examine the section every now 
and then, and accommodate the pressure on the saw accordingly, ele- 
vating the teeth of the saw from that part of the circle where the 
section is deepest, and working more on those parts where the section 
is shallow. I now feel that the section is almost complete, and that 
if I used the trepan forceps or elevator I might remove it with a 
very little force, but that would leave an irregular margin, and might, 
lead to irritation of the dura mater, so I continue to use the saw very 
lightly at the undivided part of the circle till I feel the bone loose, and 
then with the forceps I simply lift out the circle of bone. On the 
living, the blood or pus, if present between the bone and dura mater, 
would now be exposed, and the evacuation being effected, the scalp 
wound is closed, and dressed as 1 have recommended when speaking of 
fungus cerebri, or simply with tepid water lint laid over the part 
When the operation is required in cases of fracture of the cranium, 
our operative procedure is modified by the 
nature of the injury. In many oases the 
use of the trephine is not required. In 
largely comminuted fractures, for example, 
by getting out one fragment with the dis- 
secting forceps, 01 raising an edge with the 
elevatof; wo gain room to elevate or extract 
other fragments. In other cases, by using 
"the Hey^s saw to cut across the base of 
some angular portion of the bone, which 
is sharply depiessed, we are able to re- 
move it, and thus gain room to enable us to 
deal with the other portions, as on exam- 
ination may seem best (see plate XXY IIL, 
figs. 2, 3, and 4). When we require to 
use the trephine in fracture of the skull, 
whilst the general principles regarding 
Fig. 161 ^ ^ its use are the same as I have alrei^y‘ 

described when operating for evacuating^' 
for blood or pus, yet there are important modifications in its ap|iti^ 
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tlon which we must attend to. In cases of depressed fracture, it 
19 usually recommended to place the crown of the trephine on the 
sound bone, close to the depressed edge, as represented in fig. 161 , 
so as to get the elevator introduced below the depressed edge, to 
raise it, using the sound unfissured margin of the trephine wound as 
the fulcrum for the lever. If the object in view in such cases was 
always and only elevation of the depressed edge, the principle would 
bo correct enough; although even then we would frequently find 
that, owing to the depressed edge carrying along with it a shelving 
portion of the internal table from the undepressed part of the bone 
on which the trephine had been placed, we miglit not be able to intro- 
duce or use tlie elevator without a further section being made. 

My own experience, in a very considerable number of cases in which 
I have operated, and others where I have assisted in operations for 
depressed and comminuted fractures of the skull, enables me • to state 
that the removal of detached and depressed portions of bone is much more 
generally necessitated than mere elevation of the depressed margin, and 
hence our’ application of the trephine should bo arranged so as to enable 
us to effect both objects with as little removal of sound bone as possible. 
In many instances we can effect this, as I shall show you, without Using 
the trephine at all ; but supposing that, as often happens, we must use 
the trephine to get sufficient room, then attention to the usual conditions 
of fractures requiring trepan, will, I think, indicate that the instrument 
may bo applied with greater advantage at a different point from that 
usually advised. In almost every case in which there is a deep and 
abruptly depressed point or margin of the fractured cranium, it will bo 
found that the bone is more or less fissured across the base of the 
depressed fragment At the fissured part there is no shelving of the 
inner table, the bone is more or less completely cracked through in an 
even line ; beyond the fissure the bone is perfectly sound and resistant. 
If the trephine be applied there, so as partly to overlap the fissured 
part, the sharp depressed fragment, with the shelving portion of the 
internal table, will be easily withdrawn, and other loose fragments 
removed, and any remaining depressed margins of the undetached parts 
of the bone can be as easily elevated. I have said that in many cases of 
comminuted fracture we do not require to remove a circle of bone with 
the trephine, but can effect our purpose without sacrificing any sound 
bone. I will show you what I mean by operating on this comminuted 
fracture made on the subject, which enables me to exemplify exactly 
what would be required in such an injury in the living. You notice 
the fracture is comminuted and depressed, but that fragments are closely 
impacted. I choose this large triangular fragment, knowing that its 
removal will give me room either to elevate the other depressed por- 
tions, or that, on its removal, theso will be found loose, and be 
readily picked out I now apply che cranial saw, known as Hoy's saw, 
and with it, as you see, I saw across the base of the triangular piece of 
bone ; next, with the dissecting forceps, or the thin point of the lever, 
i, loosen it at the base, sides, and apex, and carefully remove it This, 
you see, is a slow process, but now you perceive the effect. Most of the 
fragments which were wedged in by it are now found to be loose, 
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and I lift them out, elevate readily the other depressed margins, and 
next examine lor and pick out those smell scales of the internal tahlo 
lying on the dura mater j and all this is effected without rclmoviiig any 
sound bone, and with the least possible disturbance of the parts.^ 

In trephining in cases of punctured fracture, in which our chief 
object is to remove the depressed points and detached fragments of 
the internal table, corresponding to the puncture and radiating from 
it in all directions, I use a full-sized trephine, to permit of examination 
and easy extraction of the spicular portions of bone. To clfoct these 
objects, the puncture in the outer table of the skull should be the centre 
of the circle of bone to be removed. The objection to this, however, 
is, that to insert the centre pin of the trephine there would bo very 
dangerous, but it is not necessary to use the centre pin. I take a 
piece of thin wood or moderately thick pasteboard or leather, ami cut 
out a circular opening in it with the trephine I am about to use, and 
smooth the edges of the opening so made. I now place this over the 
part of the bone to be removed, the punctured wound of the bone being 
in the centre. The pasteboard is held firmly by an assistant until the 
trephine has made a sufficiently deep groove to work stc^adily in, and 
the section of the bone is then proceeded with as already described. 
In all cases of depressed fracture, but more especially in this form of 
injury, the trephine should be worked steadily and gently, without jerk- 
ing, as otherwise any unsteady movement might cause the shelving 
portions of the internal table to impinge upon and puncture tluj dura 
mater, and even the brain itself. When the section is completed, the 
fragments — even the smallest — must be carefully picked out, and to 
make quite sure of removing all, without irritating too much the dura 
mater, I generally, after extracting the fragments that are visible, take 
a camel-hair pencil of large size, slightly wetted, and introduce it under 
the margins of the bone, so as to sweep off any scales or ddbris of bone 
which may be lodged there. 

Finally, in this and all other forms of depressed fracture in which 
we operate, the state of the dura mater should be examined before 
closing the wound; and in all such cases the plan of dressing the ^ 
wound I recommended when speaking of the pi'evention of fungus 
cerebri, should bo employed at finst, and indeed in most cases through- 
out the cure. 

The general after-treatment may be stated as antiphlogistic. Opium 
or .other anodynes may be given to procure rest. At one time opium 
was considered as improper in head iniuries, but, after operation of 
trepan, if judiciously given, and its eftects watched, it is often very 
beneficial. Ice to the head at first is of great use, both for modifying 
the circulation and as a sedative. In some cases, however, its effects 
are too depressing, and hence its action must bo watched. In cases 
where we operate to evacuate purulent matter, the treatment must bo 
nioclified in many cases. Nutrient diet and quiniue, and even wine, 
are often necessary, and insteail of doing harm prove of the greatest 
benefit. In fine, the srote of the individual patient must regulate our 
practice. 


1 See Clinical Cafles. 
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: I liave already stated^.when speaking of the various injuries of the 
head^ the circumstances which may require the surgeon to perform the 
operation of trepan, and the principles on which ho acts in each case. 
But here, as in some other cases where emergency demands promptitude 
in action, 1 think it advisable, before leaving this important subject, to 
state succinctly, in a dogmatic form, the cases in which 1 would advise 
trepan to be performed : — 

l.s^. Without delay ^ in all cases pf distinct punctured fracture, to 
avert mischief by removing the fragments of the inner table. 

2d, In cases of compound comminuted fracture, with depression 
' (not in mere fissure, with wounded scalp). 

In simple depressed fracture, %vhen, after a fair trial of other 
measures, the urgent symptoms of compression are persistent. 

In compression from extra vasated blood, when the position of 
the injury or the existence of a fissured fracture indicate the 
probability of a large artery, such as the middle meningeal, 
having been torn. 

5/7/1 'Tor intracranial suppuration, when the spnptoms, and the 
existence of the puffy swelling, or unhealthy state of the 
scalp- wound and bone, give an indication of the^ probable 
position of the pus. 

G//i. In some cases of intracranial suppuration following contusion 
or fissure of the frontal bone in the vicinity of the supra- 
orbital ridge, in which the symptom of marked aphasia 
has been followed, by coma, trephining may give relief, and 
save life, as in the case of M. K., mentioned in Clinical 
Cases ; but although the aphasia preceding the coma gives 
an indication of the probable position of the pus, the diag- 
nosis is always uncertain.^ 

lih. In certain chronic cases, from disease or alteration in the bone 
following contusion or other injury, causing cerebral symp- 
toms, such as local i)aralysis or epileptic fits. 

This last rule is by no means so imperative as the others, and there 
is time for due cqjj^deration and consultation. 

^ Sco Cliuicul Cases ; case of M. K. 
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In.) iJiiiES OF THE Spine : Concussion of the Spine : Objective and Subjective Symptoifts 
wliicli characterise and accompany it; Indications of Treatment — Fractures 
and Dislocations of the S])inc : their Diagnosis, Prognosis, and Treatment - 
Tumours of the Scalp: Cystic, Fibro-Plastic, Malignant, Vascular-Krectilc ; the 
Diagnosis and Treatment of each — Cirsoid Aneurism or Arterial Varix — Necrosis 
of tiic Cranial Bones. 

Although Injuries of the Spine may not be considered as -Wonging 
properly to the region of the head ancl neck, yet they are so similar in 
character to those of the head — the important feature being the impli- 
cation of the nervous centres — that 1 think those injuries naturally 
come to bo treated of in connection with each other. By doing so we 
will also save much needless repetition. 

Like the brain, the spinal cord may suffer from concussion, without 
lesion of its substance, and from the effects induced by such injury. 
From compression caused by intraspinal extravasation, owing to lacera- 
tion of vessels, in an injury causing concussion or fracture. From 
effusion, the result of inflammation of the spinal membranes after in- 
jury : or from direct and forcible compression, caused by displacement 
of the vertobrie in fractures, and dislocations of the spinal column. It 
is also liable to undergo softening and alteration in structure from 
inflammatory affections of a chronic typo, following slowly on compara- 
tively slight injuries. 

The pathological conditions in concussion and compression of the 
spinal marrow arc strictly analogous to those whiafc*w^c traced in these 
conditions in relation to the brain. The symptoms vary, however, in 
consequence of the difference in theJTunctions of this part of the cerebro- 
spinal system, and hence they also differ according as the injuiy 
implicates different points ,pf the spinal cord — the general symptoms 
being those of interrupted nervous power to the parts below the seat 
of injury. ^ 

From the anatomical arrangement of the spinal canal and its con- 
tents, the small size, form, and firmer consistence of the medulla 
spinalis, as compared with the brain, and from the arrangement of its 
membranes and vessels, especially the large size of the rachidian veins, 
it must, I think, be obvious, that if the medulla or its membranes suffer 
any direct lesion, its structure is likely to be implicated to a greater 
extent, and the^bad effects produced are more likely to be permanent, 
or even progressive, thSR is the case in head injuries. Even injuries of 
the interspinous and other ligaments, may, from their close connection 
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membrane, be followed by chronic affections of the 

Concussion of the Spine may be caused in various ways, as by a 
person falling in the sitting posture, or backwards, and striking the 
back against some projecting body, or by a peiaon being suddenly and 
forcibly projected fonvards, and then suffering from the violent rogoil, 
os frequently happens in railway accidents. The symptoms produced 
will be more or less loss of motion, or sensation, or both, in the parts 
below the injured point. If the concussion be severe, and has affected 
the spine high up in the cervical region, life may be at once extin 
guished. More generally, however, the result is loss of power of the 
extremities and s])hincter muscles, together with difficult respiration 
and priapism. 

If the case has l)cen inendy one of concussion, the symptoms after 
some hours begin to i)ass off and gradually disappear ; and if the patient 
be kept quiet, l^ing on th<' side or in the prone position, and cold applied 
to the^lfttiie by means of ice-bags whim reaction sets in, no bad 
conseipiences may follow, if oidy the patient be very cautious for a 
length of time not to exert himself in any way. In other casQs, if, after 
the original symptoms disappear, loss of nervous [)Ower again manifests 
itself, preceded by pain or uneasiness in the back, leechea should be 
at once applied, and the bleeding promoted by fomenting with sponges 
wrung out of hot water. Subsequently cold should be applied to the 
spine as before, and absolute rest and non-stimulating diet strictly 
enforced. Great attention should be paid to the state of the bowels 
and 111 in ary bladder. 

The relai)sc of iiiterriipted nervous function shortly after the original 
symptoms have passed off and reaction has oecuned, points to intra- 
spinal extravasation as the cause. If pain and febrile symptoms occur 
at a later 2)eriod, followed liy the interrupted nervous function, inflam- 
mation of the membranes or of the cord itself is indicated. In this 
case, however, the interruption of the nervous power takes place more 
gradually than in the former, and is generally preceded by fever, 
hyiieraesthesia, and pjiinf ul cram])s, or startings of the limbs. The general 
constitutional disturbance also is moie marked, so that, besides the 
period of accession, the symptoms of the two conditions of extravasa- 
tion and inflammation are sufficiently diagnostic. In some instances 
concussion of the spine may be followed by chronic forms of diseased 
action, affecting the medulla spinalis and its membranes, leading to 
g;[jjl4.^ally increasing paralytic symptoms. The progress of the altera- 
tion is very gradual, and so insidious as not at first to attract much 
attention; indeed, at first, the symptoms are mainly subjective, and so 
anomalous as often to be very similar to those of hypochondriasis or 
hysteria. If, however, any serious change in structure is commencing, 
certain marked symptoms supervene. The jiatient complains of a con- 
stant feeling of tightness and fulness at the lower part of the abdomen, 
and of slowness in passing urine. These symptoms he probably 
attributes to flatulence, which is generally present, and stricture of the 
urethra. Next, ho feels peculiar creeping sensation (formication), prick- 

3 E 


Mrith the lining 
spini)^ m|pow. 



786 


REGIONAL SURGERY. 


ing and numbness in the extremities. He has cramps and jerking of 
the limbs when asleep, or about to fall asleep, and in some cj^ses there 
is hyperesthesia of the skin, especially in the lower limbs. After a 
time the patient walks awkwardly, sets clown his feet irregularly, and 
lifts them high from the ground, and unless he is looking at his feet he 
is apt to stumble, or catch the point of his foot against slight inequali- 
ties. If we examine the patient at this time and desire him to shut 
his eyes and stand upright, away from any support, he begins to sway, 
and may even fall or stumble ; and pressure on the injured paiij produces 
pain and starting of the limbs. After a time the paralytic condition 
becomes more marked, and the temperature of the affected limb or 
limbs is below the natural standard of the body. At this time the 
pulse and general constitution are affected, and the ol)jective as well as 
subjective symptoms confirm tlie diagnosis. 

I have said that even injury done to the ligamcuitous textures of 
the spinal column may be followed by such chronic changes as just 
described, in consequence of their close relation to and vascular con- 
nections with the meunbranes of the spinal cord, and a gooA^bal has 
bec;n made of this in regard to railway injiiri(',s ; but it docs not 
follow, because it mail ha])pen orcafi'uma/ly, that it is likely to liapi)cn 
as a general rule. If ordinary care and treatment be adopted, such 
results will be tlio rare exceptions, and when the symptoms do arise 
we can test how far they are really indicative of structural changes 
or due to an over-ex(;ited apj)rehonsion, a species of hysteria. We 
examine the urine whether it be alkaline or contain much phosphatic 
deposit, — note the t(iin[)eraturc of the affected limb or limbs in relation 
to the natural standard and that of the rest of the body, the move- 
ments of the patient, and the state of the muscular tissue as to hulk 
and contractile power, if necessary by galvanising; and thus, by careful 
personal examination, and using these and other tests, we can form a 
coiTect opinion as to tlie state of the patient in given case. 

I have already indicattid the treatment to be adopted in the case 
of spinal concussion, and that required to obviate the increase of intra- 
spiiial extravasation and iriHammiition following concussion. The slow 
alterations in structure arc not so amcmable to^reatment, because, 
from the insiilious manner in which they manifer-t themselves, before 
the patient hecomes alarme*!, coiisidcraWe changes and degeneration in 
structure have ])robably taken place. The remedial measures consist 
of abstraction of blood by lucauH of leeches, or cu])])ing over the part 
with a view to relieve local congestion, in cases where the state of the 
pulse, febrile excitement, and painfid jerkings the limbs are pregui^t. 
In more chronic cases counter-irritation by blisters, the actual cautery, 
or other form of issue is indicated ; and in all cases absolute rest is 
essential, if possible in the prone position, or the ])aticnt lying on his 
side rather than on his hack. The constitutional tnjatment must ho 
carried out on general principles, according to the state of the patient, 
and great attention must be paid to the condition of tho urine, as 
there is always a tendency ii^ to become alkaline, and easily decQm- ■ 
posed. Chronic cystitis is ahnost uniformly present in the lat^' : 
stages. The condition of the bowels also requires great attention, 
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some cbronic cases I have seen benefit derived from the exhibition of 
minute doses of strychnine. I generally prescribe it in solution, with 
the addition of dilute nitric acid, beginning with the ^^th of a grain 
twice a day, never exceeding the of a grain, and carefully watdiing 
its effects. By this treatment, and tlie use of the warm or tepid 
douclie, and friction with tlio hand, and hair glove, tlie patients some- 
times recover some amount of power. In some chronic cases marked 
benefit is derived from the use of baths, siicli as those of Wilbad, 
Toeplitz, Gastein, or Buxton. But, in general, these clironic affections, 
resulting from injury, are not satisfactory in their results. 

Fractures and Dislocations of the Spine are, as you may 
readily conceive, after wliat I said regarding concussion, injuries in 
which the i)rognosis is always unfavourable, owing to the immediate 
and direct damage inflicted on the spinal coi*d by the fractured or dis- 
placed bones. Yet we sometimes meet with cases in which there is 
well-marked displacement or fracture, but whore, from the manner in 
which the symptoms of paralysis pass away whilst the displacement of 
the bones rem.ains unaltered, it is pretty evident that they were the 
effects of concussion, and not caused by the direct pressure of the dis- 
placed bone. (See case of John S s, in Clinical Cases.) The occa- 

sional occurrence of distinct fracture, and displacement of the vertebrm, 
with little or only temporary disturbance of the functions of the spinal 
cord, may bo accounted for by the flattened form and small size of the 
cord in relation to the cavity of the canal in which it lies. As a 
general rule, however, fracture or dislocation of the vertebra; is .attended 
with complete or almost complete paralysis of the parts supjdied by 
that part of the cord which is below the point of compression. Indeed, 
in most cases, from the secondary effects of the injury, diseased action, 
acute or chronic, affects the parts of the cord higher up, and so the 
loss of nervous j)ower extends until at last complete paralysis takes 
place. ' If the injury be high up in the neck, death may result in- 
stantaneously, or the i)ationt soon dies from interrupted respiration, 
depending on paralysis of the phrenic, thoracic, and intercostal nerves, 
or from the effect '"'of the lesion being i)ropagated to the medulla 
oblongata. In cases where the injury is lower down the fatal result 
is less rapid, and the p«atient dies, exhausted by low febrile action, 
cystitis, and bed sores, or from extension upwards of diseased action 
and degeneration of the medulla spinalis, the paralysis gradually 
extending, as already mentioned. In some cases, however, when the 
patient gets over the first effects of the injury, the symptoms imjirove, 
and although some deformity remains he gradually recovers, and the 
paralytic symptoms disappear. These successful cases should encourage 
utf to use means, and not give up treatment as unavailing. 

The Treatment to be adopted is similar to that for spinal concussion, 
only in most cases we require to place the patient on the back, and 
then the water-couch is almost essential to success. Attempts at re- 
duction of the displaced bones are useless and dangerous, as being more 
likely to cause further injury to the cord than to replace the bones. 
Almost all displacements of the vertebrae arc attended with fracture, as 
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the short and strong connecting ligaments do not readily permit of 
luxation, without fracture. It sometimes happens, however, that frac* 
ture of the spinous processes and laminse of one or more vertebrae may 
occur without displacement of their bodies in consequence of direct 
injury. 

It has been proposed that in fracture or displacement of the vertebrae, 
giving rise to compression of the spinal cord, we should iipply the 
trephine so as to remove the compressing caiis(? j but as Mr. Liston has 

well observed, “ the spinal cord is generally 
displaced and comi)resscd by the lower 
portion of the fractured body of the bones. 
One cannot easily comprelicnd what an 
operation is to effect in such cases.” From 
my own observation of the state of the 
spinal marrow in fatal cases, I feel satisfied 
that in almost every instance the cord is 
not merely compressed, but its substance 
torn through or reduced to a pulp at the 
point of compression ; and therefore, as its 
structure and functions arc thus destroyed 
at the moment of the injury, removal of the 
compressing bone could not restore them. 
Th(‘. only case in which the operation of 
trciihining could j^ossibly bo of service, 
would ])(i to elevate the broken fragments 
in a depresst'd fracture of the spinous pi-o- 
c(»sses and laminae of the vertebraj. But I 
would not expect much benefit from the operation, and would not 
recommend or perform it. The patient will have a bettei* chance of 
recovery by the treatment already advised, than if we add a fresh 
lesion and source of iiritation to the existing injury. 

Having now discusse<l the injuries of the scalp and cranium, it 
remains for me to speak very briefly of the diseases of that region. 
Thest! arc — tumours (»f the scalp, or those arising from the cranial bones ; 
cirsoid aneurism of the vessels of ^le seal]) , na3vi, or vascular erectile 
tumours ; and cario-necrosis of the cranium. 

Tumours of the Scalp fire generally of the benign clfiss, an<l 
the different fonms of encysted tumour are by far the most common. 
The general characters of their growth I Jiave formerly described. In 
this region they u.sually exist in numbers, scattered over the head, 
and varying in bulk from the si^ie of a })arlcy-corn to that of an orange. 
The cysts are thick and distinct from the scalp-texture, and so loosely 
connected that they are readily pulled out, unless pressure or wrong 
treatment has caused inflammatory adhesions between them and the 
surrounding tissues. Jf not interfcicd with, they may attain a large 
size, but if they infla® and suppurate, or give way, unhealthy action 
takes place, the scfilp becomes thickened and irritable, the cyst of tbo . 
tumour throws out fungous projections, and exudes a horribly foefid 
discharge, and the lymphatic glands at the back of the neck and eats 
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become painful and enlarged. Altogether, the case assumes an appear- 
' ance of malignancy, and these cases are frequently spoken of as degene- 
ration of a simple into a malignant growth. There is, however, no 
true malignancy. The tumour becomes irritable, and degenerates locally; 
but if the original tumour was a simple encysted one, there will be no 
constitutional taint, nor any contra-indication to its removal ; and so 
soon as that is done, the eidargcd lymphatics will disappear, and the 
wound heal and leave a healthy cicatrix. 

The Treatment of encysted tumours in the scalp is in general very 
simple. If tlie growth be not larger than a small walnut, we transfix 
its base with a long narrow bistoury, and cut out, dividing the cyst and 
scalp, and then seizing the cyst with a pair of dissecting forcei)s, draw 
it from its loose cellular connections. In larger cysts, when wo rotpiire 
to remove a portion of skin, or when we want to avoid opening the cyst 
to prevent its contents getting amongst the hair, we may cut upon the 
tumour, expose tlie cyst, and turn it out whole, with very great ease. 
In cases where the tiuriour has suppurated, the cyst may be partly 
a<lherciit, and at other parts veiy friable, so that we cannot remove it 
as a wh()K‘. Then we remove fis much as we can with the dissecting 
forceps, clear aAvay the contents, and touch any adherent portions witli 
nitrate of silver or other caustic, and apply warm-water dressing. In 
cases where wo have removed the cyst entire in the usual way, we apply 
a compress over the part for a few hours, to prevent any blood distending 
the cavity in which the tumour lay. Afterwards little or no dressing 
or other treatment is required. I have said that we usually find a 
iiund)er of encysted tumours existing in different parts of the scalp. 
In some cases J have removed as many as ton or twelve at once, but 
I think it better to avoid removing so many at one oj^eration, as a 
number of small wounds over the scalp may excite undue irritation, 
and I therefore seldom remove more than four or five of tlie larger 
growths at a time. 

We sometimes meet with tumours Avhich simulate cysts, but arc 
of a very different nature, soft solid groAvths, medullary or medullary 
fibro-plastic. These should be recognised by the rapidity of their 
development, the general appearance of the patient, and the suspicious 
circumstance — in this region — that there is only one tumour. The 
treatment is early excision, before the lymphatics are affected. Some 
years ago I removed a soft medullary tumour, the size of a small orange, 
from the scalp of an old woman eighty-five years of age, who insisted 
on its removal, owing to the pain and rapid growth. Notwithstanding 
her age she made a good recover}". I saw her at different times for 
three years, during which time there was no recurrence of the growth, 
and, so far as I know, she may be alive yet. 

Occasionally Soft Malignant Tumours of the cranial bones 
involving the scalp occur, and have, in their early stages, been unfortu- 
nately mistaken for wens. Operative interference in such cases is most 
disastrous in its results, for it hastens the progress of the growth, the 
^moval of which is of course impossible. A less dangerous error I 
have known to be committed, is mistaking the swelling caused by a 
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small eburnated exostosis for a cyst. Such exostoses occur mostly in' 
the frontal region, and between the bony growth and the scalp or skin 
there is usually a sort of bursal cyst. If this be opened, and attempts 
made to remove it, a very disagreeable and dangerous form of erysipelas 
is set up, and this risk to the patient might be avoided by a little care 
in examining into the history of the case and th% character of the 
swelling. 

Vascular Erkctile Tumouhs or mevi are fre(iuently met with, 
esi^ccially in children, both in the flattened and prominent form. The 
different methods of treating such growths have been already fully 
discussed. I may, however, state that recently T have resorted very 
generall}" to galvano-puncture, the continuous current being used, and 
have found it very effectual, without producing any undue irritation. 
Whatever procedure is adopted, I would give you this caution, that if 
the na3vus be over or close to the fontanel le, wo should allow that 
opening to bo closed before resorting to any interference in young 
infants. 

The condition termed CiusoU) Aneurism, or AuTERfAL Vaimx, 
consists in a dilated and tortuous state of the arteries, which form 
pouches, anastomose with, find lead to enlargement of, the communi- 
cating vessels. It is most frequently mot with in the lateral regions 
of the scalj), and over the temples, {iffecting the branches of the tem- 
poral, occipital, or ])ostcrior auricular artenes, and gives rise to a large 
pulsating tumour, on which tlie tortuous trunks of the vessels are seen. 
Pressure has occasionally been employed with success, to cause oblitera- 
tion of the vessels. Deligation or compression of the trunks of the 
temporal or other aftected arteries before the^y enter the tumour, has 
been the i)lan hitherto most resorted to. But in some cases of this 
disease, in which galvano-puncture has been methodically applied, the 
results have been so successful that I think it will probably be found 
to supersede other measures ; or it may be combined with acupressure, 
to hasten the cure, and prevent all risk of embolism from displacement 
of portions of tlie clot. In jill such cases, where galvano-puncture is 
used, pressure Avith the finger is maintained on the main trunks during 
the application, until consolidation of the clot has taken place. 

Necrosis, or Cario-Necrosis, with exfoliation of the cranial bones, 
lias been already treated of as resulting from iiijuiy, or caused by 
specific forms of disease, such as syphilis or struma, or the effects of 
mercury. I need not therefore enter on the subject here, further 
than to point out that whilst the general rule in cases of necrosis — viz. 
to wait for the natural vital separation of exfoliations before attempting- 
their removal — is applicable lieic as in other situations ; yet, from the 
proximity of the diseased bone to the membranes of the brain, cases do 
occur in which, in consequence of cerebral irritation, it becomes neces- 
sary to interfere to^move the diseased bone earlier in order to get 
rid of an obvious source of irritation, and prevent the accumulation 
of purulent matter. Again, in many cases of cranial exfoliations, it 
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will be found that vital separatfon has really taken place, but the 
flattened surfaces adhere, and are retained by atnios]>heric pressure, and 
that on elevating one edge the whole exfoliation conies away with 
perfect ease. As to other local treatment, it consists in the application 
of red oxide of mercury, or dilute nitric acid, together with the use of 
charcoal poultic^ to destroy any remaining vitality in the exfoliation, 
and hasten its ^paration from the healthier parts, followed by weak 
solutions of carbolic acid, or of the chlorides of zinc or soda, as lotions, 
to correct the foetor and promote a gently stimulating effect on tho 
surrounding tissues. 



CLINICAL CASES 

ILLUSTRATING INJURIES OP THE SffALP. 


1. Anne G., set. 48, was knocked down a of stairs, wliereby the 

whole frontal hoiui was laid bare*., and the 11a]), dividtid into two equal por- 
tions, relleeted over the face. Silver sutures wc.re used to keej) the ])arts in 
situ after the bleediuj' vessels were secured. The hair was cut short. Cold 
a])plicatinns to head, and the ])atient kept on low diet. Afterwards, abscesses 
formed in both eyelids, and bare bone could be felt throujijh the o]>eiiinj:];s 
which were made to evacuate the i)us. The parts, howijver, cicatrised with- 
out any exfoliation tiking jilace, and no other untoward symptom occurred 
to delay the cure. 

2. Henry C -g, rot. 9, fell among some stones from a height of 1 2 feet, 

causing a wound luiar vertex, four incluis long. Lips of wound brought 
tf»gether by two silvtjr sutures, hair cut short, and cold to head. Patient 
was pale, cold, and trembling, on admission, but i)erfectly conscious. Pulse 
80. Next day he became very feverish, complaining of ])aiii in hetid. Stitches 
removed, purgatives administered, ami two leeches behind ear. Four days 
after admission face was slightly erythematous. Cotton wadding ai)plied, 
with the internal use of tinct. mur. ferii. With rest, low diet, and occa- 
sional j>urgatives, the cure was completed on the twentieth day. 

3. David C., admitted 23d December. While in a state of intoxication 
he fell fiom the toj) of a loaded cait, and recei' cd a severe wound of the scalp. 
The incision exUuided from the loft frontsil eminence to the middle of the 
()cciput. The seal]) was detached froii^its coniiecLions, ami turned down over 
the ear, leaving a considerable surfare of bone exposed. A stream of tepid 
water was directed over the wound, to w.ish away thi; mud and filth. The 
edges were then brought into accurate a])])osition by silvtir sutures ; the head 
was shaved, the bowels freely f>i)ened, and low diet enforced. Although this 
patient was an old man and a habitual driiiL^ard, he recovered without an 
unfavourable symi)toni. 

4. David Williamson, rot. 60, fell from a locomotive thrashing-machine, 
the wheel of which passed over his head. On admission, twenty-four hours 
after the accident, the scalj) and i)ericranium were found to be detached from 
nearly the whole of left side of he<ad, and the bone was extensively fissured. 
Pulse 74, and of good strength. Head was shaved, poultices applied over the 
whole of left side of the head, and an enema administered. Slight head 
symptoms, which yielded W leeches behind the ears ami an occasional blister. 
Two large sequestra sejmrated seven weeks alter admission ; the wound tken^ 
rapidly heeded, and the patient left cured. 



793 


CLINICAL CASES--HEAD INJURIES. 

CommerUary , — The foregoing brief notices of the results of different 
fqarjns of severe scalp wounds are given to illustrate the principles 
inculcated in the Lecture on that subject. Success in the treatment 
of scalp wounds depends greatly on their proper management at first. 
The wound ought to be carefully cleared of all filth by a stream of 
tepid water, the Jiair around it shaved, cold constantly applied to the 
head, the patient kept quiet in bed, put on low diet, and the bowels 
freely moved. If the skin has been reflected, it ought to be brought 
into position by -points of silver suture. Sutures have been objected to 
as tending to produce great irritation, and the objectors either prefer 
compress and bandage, or leave nature to bring the j)arts into their 
proper site. Bad results will not arise from the use of silver, or oven 
of thread sutures, if they are withdrawn on the first signs of imtatioii ; 
whereas the employment of a compress and bandage implies the collec- 
tion of tlic discharge, the frequent change of the dressing, and the 
infliction of a considerable amount of daily ])ain and mental excitement. 
Again, if the scalp is allowed to hang down, it becomes thickened and 
everted, the process of contraction is tedious, and the uncovered bone 
is very liable to exfoliate. The cases narrated were treated in accord- 
ance with the principles above laid down ; and although the wounds 
were most extensive, the bone laid bare, and extensively fissured in 
some cases, and though one patient was an old drunkard, they went 
on most favourably. 

Casks illustrative of Passive Intracranial IlASMORRirAOK 
FOLLOWING Concussion. 

1. Mr. , aged 24, fell from the back of a carriage whilst it was in 

rai)i<l motion. He felt stunned for a few minutes, but recovertMl, was able to 
t;ike a glass of water, and tlieriiafter jiroceeded in the carriage to town. He 
felt, he Siibl, quite, well, but as his head was cut, lie requesteil to be left at a 
friend’s house that night, so as not to ;ilariii his own family, and he walked 
without any difticulty to the house, some distfiiice from w'liere tlic ciirriage 
stopped. Next morning he awoke with a violent headache, and complained 
of noise in the head, but aftetr a slioi*t time he again felt better. I was asked 
to see him, and visited him on the third day after the accident. He, told me 
he ha<l another attack of heiidache, accompanied with the same sensation of a 
“ rushing noise” in the head, as on the morning after the accident. Of the 
fall, he spoke as having hccui slight, and that he never had been unconscious, 
only stunned. At the time of my visit he felt little or no uneasiness in the 
head ; his pulse (usually 76) was 70, and soft ; he had taken some saline 
medicine, which had acted freely on his bowels, and he made light of his 
injury. The only disagreeable feeling he now had, he said, was occ.‘isional 
black Hjiots befoi’c his eyes, which he attributed to indigestion. 1 ordered 
that eight leeches should be applied behind the eurs, cold to the head, and 
eiijoine<l absolute*, rest. I also prescribed a solution of tartarised antimony 
(1-1 6th of a grain) every fourth hour. 

Next day he was much better, had had no return of the headache ; felt 
lighter, as he expressed it, and wanted to get up, and go home. I, how'ever, 
persuaded him to remain quiet, and continue the treatment and antiphlogistic 
T^men ; his pulse at this time never rose above 70, and was soft in character. 
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He contijiued to go on favourably for the next six days, only very desirous to 
get up and go out. On the sixth day after the accident, as both he and his 
friends were urgent to have him removed home, I bad him carefully removed 
in a carriage, with as little motion as possible. Notwithstanding every 
precaution, however, and though the distance he had to be conveyed was not 
great, violent headache, with the same rushing sensation in the head, occurred 
during tlie transit, and continued when he was plactjd in bed. After he had 
rested for some time I felt his pulse, and found it was barely 60 beats per 
minute, and laboured. I at once ordered twelve leeches to be ai)plicd behind 
the ears, and cold cloths constantly ke 2 )t to liis liead, and hot bottles to his 
feet. Under this treatment the headache and uneasy feeling and noise in the 
head passed off, and he again felt well. The i)ulse, however, never rose above 
60, and the pu 2 >i 1 s contracted sluggishly ; in other respects he said he felt 
quite well, and two days afterwards ho wjis anxious to be up, and could hardly 
be persuaded to remain in bed. On the eleventh day from the accident he 
did not feel so well, complained of aching i)ain, and return of the sensation of 
rushing noise in his head. He had a somewhat anxious expression, though, 
at the period of my visit, the jjaiii in the head liad passed off ; his pulse had 
now fallen to 56, and his jmpils contracted very sluggishly. In the evening 
he was flushed and excited, but the pulse was still slow. He 2 )assed a very 
restless night, starting, and speaking through his sleej). He had a dose of 
henbane, which quieted him and |)rocured him some sleep. Next morning 
he looked pale ami haggard, ami though still excited in mannei*, his i)ul8e 
was 64 and laboured, his pupils largely dilated, and sluggish in contraction 
when tested by the light of a tape>r. I ordered a blister to the nape of the 
neck, and an enema to act on the bowels ; and as he was resthjss, with a 
tendency to waudejing and delirium, he was constantly watched. Throughout 
the day he was quieter, and said he was free from pain. In the evening I 
found him again flushed and excited, and conqdaining of pain, but his exi)res- 
sions were incoherent. I remained with him for some hours during the first 
part of the night ; about midnight he became delirious and somewhat violent, 
but recognised me and lay quiet when 1 sjjoke to him ; by and by he fell 
asleep, and I left him. All next day he continued in a delirious stote, but 
seemed relieved by the action of the blister. I again watched with him 
during the evening, and as he seemed quieter and inclined to sleep, I left 
about midnight. At 4 a.m. I was summoned to see him. He had awoke 
about 2 A.M., as from a dream, in a state of violent delirium, and tried to get 
out of bed, when, in an attempt to do so, he sudd aly became convulsed and 
unconscious. When I reached his houalflie had so far recovered consciousness, 
but was incoherent and restless. His features were distorted as from paralysis, 
and there w'as strabismus ; his pulse was about 50. Cold was applied to the 
head, and flannels, wrung out of warm w'ater in which mustard had been 
diffused, were wrapped round his feet and legs. He liad ])assed his faeces and 
urine involuntarily during the convulsion. After a time he became quieter, 
but I remained in the house. In the morning he had another slight convul- 
sion, after which he passed into a state of profound coma, with stertorous 
breathing, dilated pupils, and all the symptoms of compression of the brain. 
He died on the morning of tlie fifteenth day after the accident. The post- 
mortem examination revealed an enormous mass of blood effused over the left 
hemisphere of the brain, between the bone and dura mater, and also in the 
occipital region. The greaU** part of the coagulum was soft and recent, whilst 
other and smaller portions were of diffeivni degrees of solidity, some portion^ 
being very firm. The blood seemed to have escaped from the rupture, of oile 
of the small petrosal sinuses, where it entered the lateral sinus. There was 
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no laceration or other lesion of the brain substance, but there was considerable 
subarachnoid effusion of a plastic character. 

2. Mr. , aged 21. In driving a gig down a steep hill near Edinbuigh, 

the horse ran off, and he was pitched out with gi’eat force, and was lifted up 
quite insensible and cold. He was brought into town, and I saw him on the 
forenoon of the next day. I was informed that tbe state of concussion had 
lasted for some hours, after which he became conscious. He then vomited 
and complained of headache. When I visited him reaction had set in ; his 
skin was warm, his pulse 72, and he liad only -slight headache. I ordered 
the head to be shaved over the bruised part, and cold to be applied to the 
head, and an enema to be given. On my visit in the afternoon I found that 
the bowels had acted freely after the enema, but he comxdained of a dull 
heavy headache, and a noise “ like waves ” in the hea<l. On examining the 
pupils they were dilated, and only contractetl very slow'ly under the stimulus 
of light. His jmlse had fallen to 58 beats in the minute, and his breathing 
seemed ojjpressed. I at once bhd him from the arm to the extent of 14 
ounces. He exj)ressed himself much relieved of the headache, and breathed 
more easily ; and his j)ul8e rose to 76 after the bleeding. I now hod the 
whohi head shaved, and iced water cloths constantly aj)plied to his head. I 
oitiered very minute doses of antimony every three hours, and enjoined 
absolute quietude and low diet. At my visit next day he was somewhat sick 
from the antimony, hut had no headache or uneasiness. His pulse was 70. 
In the evening he had a slight heaxlache, and his pulse had fallen to G6. I 
ordered four leeches to be applied behind the ear. In the morning he said 
the headache had been relieved by the leeches ; but that shortly before I 
came, after getting up to stool, he felt the sounding in the head, and some 
pain. His imlsc at this time was 70. I ordered the cold to the head to be 
continued, and warned him against getting out of bed on any account. In 
the afternoon his headache luul increased, the jmpils were dilated and sluggish, 
and his pulse had fallen to 58. I again bled him from the arm to the extent 
of 10 ounces, and dcisired the cold and other treatment to be continued. 
From this time hti went on favourably till the fourteenth day, wIhjii he had 
some return of the symptoms. These yielded, however, to the effects of a 
blister to the nape of the neck, and free jmrgation j and he left town quite 
recovered at the end of a month. 


Cases of Intracranial Suppuration, 

1. Christina S n, aet. 36, on the 28th January 1860, was struck on the 

head by a quantity of hard lime and brick thrown from a house-top three 
storeys high. She w'as rendered insensible for some time, and lost a consider- 
able quantity of blood from a wound two inches long, situated over the middle 
of the superior j)art of os frontis. Admitted February 7, 1860. Patient 
staggers as she walks ; is dull and listless ; complains of severe x>ain around 
wound, the edges of which are pale brown and everted ; nearly two inches 
of frontal bone can be felt bare. Has had repeated rigors since third day after 
the accident ; vomits continually ; pupils dilated and sluggish ; pulse 60. 
Ordered aperients, and blister behind ear. No improvement following this 
treatment, Mr. Spence trephined at the seat of the injury. Only a little 
matter was found ; but immediately after the operation the pulse rose to 66, 
and vomiting only occurred once afterwards, while the rigors never returned. 
Headache continuing, a seton was introduced ; and on the 26th April 1860 
the patient left, cured. 
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2. James B r, aot. 28, fell on the 28th April 1800, and was admltt^l 

into the hosidtal 7th May 1860. Over occiput a scalp wound existed, whose 
edges were swollen, puffy, pale brown, and everted. The bone was entirely 
denuded of periosteum. He had headache, dimness of vision, and singing 
noises in the ears. Ordered rest, low diet, jmrgatives, and leeches. On the 
13th an abscess below the wound was opened. On the evening of the 18th 
he was seized with rigors and vomiting. A blister api)lied to nape of neck, 
hea<l to be shaved, and mustard catapLisms to epigastrium. The rigors and 
v» uniting, with high pulse and occipital ])ain, (toiitinued unabated until the 
1.0th, when deliriunj, and then coma, set in. Patient dieil on the 2 2d, at 
noon. His friends would not allow trephining to be performed. 

Post-mortem. — May 24th. Membranes generally adherent. Beneath 
necrosed occiput a quantity of purulent matter was lound. Dura mater at 
same place sloughy, but entire. From oceijmt a fissured fracture extended 
downwards, forwards, and upwards, terminating at the post-clinoid process. 
No ])us was foiiml between the membranes and brain, nor in the brain- 
substance itself. 

Commmiary. — Tlic case of Christina S n illustiatcs the amount 

of disturbance which may be caused by a very small amount of purulent 
matter, and dead or dying bone. Before her admission into hospital, 
ten days after tlie injury, she had had intense hcadaclie, want of sleep, 
vomiting, and repeated rigors, and, for some days before admission, 
imperfect power of controlling the movements of her limbs. Notwith- 
standing all remedial measures used after she was received into the 
hospital, the bad symptoms increased. She screamed with pain ; at 
the same time a kind of semi-conscifuisness as to surrounding objects 
developed itself, and there w^as limited facial 2 )aralysis. The wound of 
the scalp was unhealthy, and scalp around boggy and swollen, whilst 
the exposed bone was dry and bare. Under these circumstances trepan 
was performed ; and although only a very little unhealthy pus was 
found, yet her recovery went on without interru 2 )tion from the time of 
the oi)eration. I cannot help concluding that removal of the dead bone 
and small quantity of jms, as sources of irritation, and the relief of 
tension, proved the means of saving this woman's life, judging from the 
2 )rogress of the symptoms juior and subsequent to the o])eration. 

Jn the case of B- r, though the da*.gerous symptoms were some- 

what slow in manifesting themselves, yet the unhealthy state of the 
scalp wound, and the denuded bone, in conjunction with headaches, 
gave rise to an unfavourable prognosis ; and Avlien the more urgent 
symptoms supervened, combined with the formation of a boggy swell- 
ing, which, when opened, exposed a fuither portion of bare bone, I felt 
no hesitation in recommending trejdiining. This, however, was not 
permitted, and the patient died comatose. From the post-mortem 
appearances I still think that the operation was advisable, as affording 
a chance of relief. The (ixistence of the fissure of the base could not 
be determined during life ; and, moreover, as it was attended with no 
displacement, and as the only place wdierc the dura mater was diseased 
was at thcpdintcorfilsportding to the jniffy swelling and necrosed bone, 

I cannot consider such fissure as in itself a contra-indication, especially 
if we view it in connection with tlie successful result of some other 
cases of severe fracture at the base which I have recorded. . 
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Case of Severe Contusion of Frontal Bone — Marked Cerebral 
Symptoms— Trephining op Skull— Intracranial Suppura- 
tion — Recovery. 

M. K., a3t. 22. AdmiUeil January 2, 1881. On mlinissiou a scalp 
wound of Uuj loft frontal oiuiiionce Wiis found. This wjis about two iiiclios 
ill length, anti piissod tlowii to the bone, wliich was denuded of ])eriosteuni 
Uy the extent of about a crown }»iece. He Inul been struck by a hannner, 
but the symptoms of concussion hat I pasaetl off l)elt)re ailmission. 

Till tlie teiitli day he prt)gres.s<‘d favourably, anti was anxious tt) leave the 
hospital. On the evening t)f this day ho was seizetl with slight but constant 
shivering, fintl cr)m]dainet| of severe occi]»itiil lieatlache. The teiiipeiature 
rose to 100'* from normal ; iJiilse 80. 

Jmnnry IbtK — Delirious tluring the night. Tein]>crature fluctuating ; 
at one time lO;!'’. 

Januai'y liMh. — Ctuitinues delirious ; has t)ccasional stpiinting ; voids his 
urine unconscitaisly. He has It^st the power of jaliculating wtu'ds, and can 
only utter a iieciiliar whining cry when atldressed. Temperature, 101“ ; 
inorniiig pulse, 128 ; evening, 52. 

January \lth. — Temperature, 100“ ; pulse, 50. He is more ctimposetl, 
and able to sjieak, but 1ms tlistinct paresis of the right arm. It was now 
tht)ught advisable tt) trephine at the seat of the injury, and Prt)fesst)r Spence 
aeeortlingly tlid st), removing a ptirtion of bone ai)t)ut the size of a shilling. 
This was found tt) be in an inllammatory ot)ntlitit)n, the internal table pre- 
Sfiiting a rt)ugh granular surface, and being slightly atlhereut to the tlura 
inattu'. TJie tlejiloe t)f the circle removed was slightly infiltrated witli pus. 
Between the inner table of the skull and dura mater there was a tliick hu'cr 
of ])]astic material. On incising the dura mater about a teaspotmful of pus 
escai)etl, welling U]) from the tlirection of the iissure of Sylvius, In the 
evening his temi)t;rature was 100” ; [)ulse 72. 

January I8fh, — Patient is conscious, but })artial ajdiasia arul j)aroHis of 
the right arm remain. On changing the dressings it was found that no 
further discharge of pus li.a<l taken ])lace. Temperature, 100”. In the 
evening the ])ulse rose to 72 from 54, the morning rate. 

January \9th. — Again restless mid delirious ; ajdiasia more pronounced. 

January 2bth. — Patient is improving ; is more composed. Can answiT 
“ yes ” and “ no ” on being ([uestioued. 

January ’211 Ih, — Speech returning, and also power to right arm. 

February 8th, — There is a sudden and marked improvement in his 
mental condition. 

FeJtruary 9th, — ^Antiseptic driissings are now discontinued. 

February 24th, — An annular i)iece of necrosed bone, being the margin of 
the oj)ening made by the trei)hine wound was extracted from the wound. 

From this date tlie progress of the patient towar»ls recovery was most 
satisfactory. A metal plate with a spring was fitted to protect the part 
operated on. He left the hospital cured on tlie 7th April. 

JHemarks , — The case of M. K is an exceptional one as regards 
operative interference in cases of intracranial suppuration. I was 
satisfied from the appearance of the wound and the surrounding scalp 
that there was no indication of pucr being situated between the bone 
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and dura mator, and all the symptoms pointed to the presence of pus 
or other inflammatoiy products in the arachnoid space, or alteration 
in the brain itself, and these conditions, as I have pointed out in the 
Lectures, are not usually favourable for trephining. The warrant for 
operating in this case was the marked aphasia localising the position of 
the mischief, and the consideration that the contusion of the frontal 
bone might have led to fissure of its orbital plate, or inflammation of 
the membranes covering that plate, and that therefore the pus would 
probably be situated at or in front of the Sylvian fissure, and that if 
it were so the operation might afford relief, whilst otherwise the case 
was hopeless. In this case the operation fortunately did give relief. 
But in another case on which I operated recently, where the symptoms, 
were similar, and the condition of aphasia also present, no purulent 
matter escaped, and no relief was afforded. Examination after death 
disclosed extensive suppuration, meningitis over both frontal lobes, 
especially in the first frontal convolutions, and purulent effusion around 
both Sylvian fissures. 

The lateral ventricles were distended with fluid in the posterior 
cornea. Some purulent matter was found. Between the lower sur- 
face of cerebellum and corpora quadragemina an abscess-liko collection 
of pus existed. I was not myself present at tlie autopsy, but I under- 
stand the purulent meningitis was rather a layer of creamy pus on 
the surface of the arachnoid than a collection of ordinary fluid pus; 
Indeed, after trephining and incising the dura mater, when no matter 
escaped, I passed a small soft bulbous-pointed catheter gently along 
the orbital plate of the frontal bone, and no pus followed its with- 
drawal. 

The two cases as regards symptoms were somewhat similar, but 
results show the uncertainty in such cases. 


Case of Fracture of the Cranium. 


Arthur McKenzie fell from a la«lder w'hilst at work, and alighted on his 
head. He was taken up insensible, and iininejjbately brought to the hospital. 
He was, in a state of complete collapse — face pale, extremities cold, pulse 
scarcely perceptible. A large fluctuating tumour was observed over the left 
pfirietal bone, and a sharp raised maigih felt at some ports of the circumference 
of tlie tumour. Head was shaved, heat applied to the smface of the body, 
and a little brandy administei’ed. Towards evi-ning vhe pulse rose to 100, 
and was stronger ; breathing long, loud, but not stertorous ; pupils dilated, 
and insensible to light ; patient once or twice sjiokc, and complained of pain. 
Six leeches were applied behind the ears, and cold to the litad. Under the 
repeated application of leeches, juid the use of free purgation, patient rapidly 
improved. Ten days after admission, as the i)ulse again rose, a seton was 
introduced at nape of neck. The tumour now began to disappear rapidly, 
and an evaporating lotion was appli ed. Severity of head symptoms soon 
abated. At tlie end of four weekWhe depression could scarcely be detected, 
«ind at the end of two months the patient was dismissed cured. 
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Cases of Compound Comminuted Fracture of the Cranium. 

1. J. H., plumber, was brought to the Infirmary at 3 p.m., August 1, 
having a short time before fallen from a consiflerable height in the National 
Bank. On fulmission he Avas nciarly insensible, his skin cold, breathing low, 
and pulse 70, very feeble. There was a Avound two inches long on the back 
part of the head, towards the left side, communicating with a depressed 
comminuted fracture of the skull. There was fracture of the right leg and of 
the middle metacarpal bone of the left hand, and a superficijil wouml on the 
left arm. He vomited considerably while being placed in bed. Hot bottles 
Avere apj)lied all round his body. 

At 4 P.M. Mr. Spence applied the trephine, and removed the depressed 
portion of bone. It Avas tlien observe<l that the dura mater was injure<l at 
one point, and tlie ceri'bral matter could be distinctly felt prelecting. There 
Avas inimediatci improvement in the patient’s condition. lie became more 
sensible ; his juilse rose to 80 ; his brenthing became more natural ; but his 
face was noticed to be twisted to the right side. Next day he complained of 
intense headache ; his face was Hushed ; imlse 90. Six leeches were applied 
behind the left ear, and they Avere repeated in the evening, giving great 
relief. — On tJie 4th his pulse was still 90 ; headache i)re8ent, but not so 
intense. Leeches were again a])plied. 

On the 7 til the wound began to su]ipuratc, the pulse fell to 70, and the 
headache disapjKuu’cd. From this time the patient progressed favourably, his 
cure being retarded by cynanche tonsillaris, from which he sufiered severely 
during the last Aveek of August. He is now quite well. 

2. Thomas Porter, mt. 22, Avas kicked by a horse on the head, and was 
immediately brought to the liospital, Avhen there was found to be a scalp 
AA’ound about half-an-inch in front of the posterior superior angle of the left 
})arietal bone, three-cpiarters of an inch to the left of the longitudinal sinus. 
On introduction of the linger, a considerable depression of bone w^as detected, 
a ])ortion being <lriven in and impacted. His 2 >nlse Avas of a good strength, 
and up to that time he had suffered from no head symptoms. I/e Avas put 
under the iiiliucnce of chloroform, and the ojieration for trejdiining resorted 
to. Several inij)acted iiortions of bone were removed ; the dura mater was 
seemingly intact, excejit at one point. There Avas considerable venous 
hamiorrhage, which, hoAvever, soon ccusimI. One or two silver sutures 
introduced to keep Haps of skin in contact, the head shaved, and cold 
apidied. On the folloAving day his bowfds Avere fully opened by tteans of. 
jalap and calomel, and he was apparently going on favourably, till the even 
ing of the fifth day, AAdien his pulse rose from 85 to 1 40, and he began to 
complain of considerable pain in the head. Six leeches were applied be- 
hind the ears, and a saline aperient administered. FolloAving day feverish 
symptoms still continuing, a blister was aiiplied to nape of neck. Pupils 
slightly dilated, but readily contract on application of light. On the seventh 
day there was a distinct rigor ; wound looking healthy. Complained of 
complete loss of power of the right Side on the ninth day. Head symp- 
toms more intense ; ordered small doses of calomel : jiortion of dura mater 
now began to look sloughy ; patient became rapidly worse ; pulse ranging 
from 130 to 140; ansAvered questions incoherently; was very violent at 
times ; breathing stertorous ; and died comatose on the thirteenth day. 

PoaUmortem appearance. — Dura mater sloughy at parts ; pus effused over 
the surface of the brain, and an abscess at base of brain on left side. 
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3. J. T., while following a runaway horw, received a kick on the fore- 
head. lie bad been drinking previously Uj the accident, and when admitted 
to the hospital, litili-an-hour afterwards, was in a somewhat excited state, and 
his pupils were dilated. There was a compound fracture, with depression a 
little above the right superciliary ridge. Mr. Spence, .being sent for, im- 
mediately trephined, and found much splintering of the inner table, with 
slight abrasion of the dura mater. The liead was ordered to be shaved and 
cf>ld apj)lied, while low diet and perfect ([uictness were enjoined. For six 
days after the operiition the patient i)rogre.sHed mo.st favourably. The wound 
looked well ; there was no headache or flushing of the face, and his pulse 
averaged 72. On the 7th day, after a restless night, his pulse rose to 86. 
He Wiuj ordered six leeches behind the ears, antiriiony in doses of a twentieth 
of a grain, and a saline aperient. Feverish symptoms continued to increase 
in severity during the two following days. He complained of intensti head- 
ache ; his pupils were dilated, and there was a wild expression of countenance, 
with slight delirium. On the 10th day the pulse fell to 40, and after 
several violent convulsive seizures he <lied comatose. After death there was 
found to be i)us infiltrated into the meshes of the i)ia mater all over the sur- 
face of the brain. 

4. A. P., age<l 17, residing at Walltow'cr, near Penicuik. Whilst engaged 
with some of liis fellow- work men at a game of quoits, he stepped forward to 
maik the i)osition of the cpioits, thinking all had been thrown. Just as he 
was stooping he wixs struck (Ui the left side of the head ; he felt the blow 
and was stunned, but not rendered insensible. He was conveyed home, and 
Wien by Dr. Fauclne, who found he had sulfered q, (jompound fracture of the 
cTanium. I was sent for, and saw the patient a few hours after the accident. 
He W41S then in bed, conscious but restless, moaning, and suffering from pain 
in the head. His j)uls(j was slow and full, pupils were dilated, but con- 
tracted slowly under the stimulus of light. On examination I found a large 
scalp wound, with depres.sed and somewhat digged margins ; on raising these, 
and introducing my finger, I felt that the left j)arietal bone, about two Inches 
above the squaniou.s suture, was frac.tured, comminuted, and de])r*es8ed, and a 
portion <lrivcn inwards and downwai'ds unde.r the lower edge of the fracture. 
I accordingly, after bringing the patient under the influence of chlorofonn, 
proceeded to apjdy the trephine, which enabled me to remove many frag- 
ments ; but the large shelving portion was so imj»acted that I removed a 
projecting corner of bone w’ith Hey^s saw to gain room, so as to avoid risk to 
the dura mater in extracting it. T then lifted it out easily, and also several 
other smaller portions which were then cxj)osed. The dura mater had been 
•shaken from the bone for some distencS, but so far as I could see or feel that 
membrane seemed to have escaped laceration or i>uncture. The wound was 
then dressed, and the patient replficed in bed. From the time of the opera- 
tion he went on so favourably that I did not require to see him, and he was 
allowed to go out at the end of six weeks. T1 3 operation was performed in 
September 1868, and when T stiw him last, in August 1870, he said he had 
never suffered any inconvenience, and that he could follow his business, that 
of a joiner,* which requires him to ascend considerable elevations, without any 
giddiness. The opening left by the injuiy and ti‘ephine wound, which was 
large, had aj)parently filled up almost, if not altogether, by a thin firm osseou.s 
plate, a i*e8ult which is unusual in my experience of sucdi cases. 



CLINICAL CASES^HEAD INJURIES. 


801 


V Compound Comminuted Fracture of Cranium, with Wound 
OF THE Longitudinal Sinus. 

G. B., a young, stout, and healthy cabman, was admitted on the 29tli 
January. When standing on the pavement of the High Street a britik fell 
from the roof of a house, and inflicted a very scweii^ eonipound comminuted 
fracture of the cranium. By tlie uijury he was nmderod a little giddy, but 
not insensible. On admission, the general symptoms werti far fi-om being 
alarming ; the pulse was 72, and natui‘ 2 il ; the pii])ils equal and contractile ; 
the skin warm ; and the ivsjnration normal. The fracture was situated over 
the posterior extremity of the sfigittal suture, and exteiideil about an imth 
transversely and longitudinally. It wiis accompanieil with marked ccuitwil 
diipi-ession. There had bexm a slight amount of hfemorj'hage, but it had 
almost entirely ceased. ChloiHiform was administered, and the incision in the 
scalp extended. A small fragment of bone, which was completely detached, 
was removed, and the bone-pliers were introduced thi’ough the opening, so us 
to <livide the denuded and depressed ])ieces, and allow of their being cither 
elevated or withdrawn. The inner plate was found to have been s])li titered. 
The smaller fragments were easily taken away ; but one large, shelving 
portion had to be divided by the jdiei's previous to removal. As this latter 
spicula had been driven into the longitudinal sinus, a gush of blood followed 
its withdrawal. The jet W’as easily checked by the pressure of a finger until 
the wouTid was thoroughly searched, and all loose particles removed. A 
small piece of lint was then jilaced dircictly over the w'tmnd in the sinus, and 
above it larger pieces, until the whole space W'as lightly filled. This sufficed 
to check the limmorrhage. The ]mtient was replaced in bed, and iced w’ater 
kept constently applied to the head. Next day all the pads wei^B removed 
except the one in dii’ect contact with the bloodvessel. In the evening a 
saline purge was gi^'en ; and as the pulse had risen from 84 to 1 00, lie was 
put on small doses of tartar-emetic. On the third day a small friignient of 
bone, which pnjssed directly inwards on the brain, was I'cmovcfl by the jiliers. 
During the thii-d and fourth days, the ])u]se varied from 80 to 88 ; the 
mental faculties were unaffec.ted ; ami the general a])]xiarance of the patient 
augured well. On the sixth day, however, he had slight rigors, and the pulse 
rose to 112. Ll^eches w'ere placed behind the ears ; and on the sciventh day 
the pulse numbered 92. In consequence of the pulse rising to iOO towards 
the evening, a blister was applied betw’een the shoulders. On the morning 
of the eighth day he wandereil, the rigors and sw^eats wiire repeated * in the 
afternoon he became comatose, with paralysis of the left ai*m and leg, and 
marked dilatation of the pupils. The coma gradually deepened, and he died 
on the evening of the ninth day after receipt of the injury. On examination, 
the bone around the wound w^as smooth and healthy, but underneath the dura 
mater a diffuse collection of pus covered the right side and base of the brain. 

A small abscess was found in the posterior lobe. The longitudinal sinus was 
completely occluded by a large fibrinous clot. 

Gunshot Fracture of Cranium. 

A. B., set. 21, was brought to the hospital on Ociohzr 2d, at 9.30 p.m., 
with a severe compound comminuted fracture of the skull, which had been 
caused by the discharge of a fowling-piece. The fracture involved the left 
' 3 F 
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parietal and frontal boneSj and was Bituated about midway between the 
anterior termination of the Hagiltal Biiturc and the anterior inferior angle of 
the ])arictal bone. The wouml of the integuments was much lacerated, and 
several i>ieces of the splintered bone were depressed. Mr. Spence, who was 
at once summoned to the case, reinovejl in all fifteen detached fragments 
of bone, and elevated any remaining i>ortioiis which were depresscwl. The 
dura mater was found intact, exc;e])t at one point, where there was a 
small locemtion. The patient, wlui was now jdaced in bed, after having had 
his head shaved and cold applied, seemed to be in some degree conscious 
of what was going on, and to understand rpiestioiis addrc'sscd to him, though 
unable to answer them, Tlie pidse, w'hich, though Aveak, was about the 
natural sUindard after the operation, al)out three o’clock next morning became 
strong tand full, and rose to 88 ; and as the patiijiit was feverish anti restless, 
he was ordered antimony in dostis of a twentieth of a grain. During the day 
he vomited twici* ; the jmlse varied from 80 to 54. He w;*s ordered six 
leeches behind tlie left oar, and an enema, which moved his bowels freely. 
On the morning of the 4^/i, after a tolerably rpiiet night, the wfiund W'as 
looking well, hut the ])uls(*, which \ras about 06, was irregular, an<l there was 
slight paralysis of the right side.. On the eveniug of 5 ^/j-, six leeches were 
again ordered to be ai»iJliod to the mastoid region, in conserpience of the pulse 
having fallen to about 50, 6//t. — Pulse 60 ; urine, hitherto passed in 

bed, drawn off by a catheter ; ordered a castur-oil enema, lilt. — Patient 

has passed a good night, and seems more intelligent, hut is still unable tf) 
make water. Convnlsi<»ns, however, came on in the afternoon, chiefly, 
artecting the ]iaralysed sidt^, and there was cons^d(^^able limmorihage from the 
wound, through which the hraiu-suhstaiice had begun to ])rotrude. ^th . — 
Has had two more convulsive seizures ; jnilse 6*7, regular ; blister ordered to 
th(5 naj)e of the iieck. i\hout 3 r.Ai. there was j*(}newe<l haunorrhage I’roni the 
wound, which was ai j-ested by trausiixing the bleeding point and siMiuring it 
by a ligature ; ])ulse 80, regular, but weak and coin])ressible. dth. — ITmuior- 
rliage again ocaiiirred, and could not be staunched til] a slough had been 
removed. \2lh . — For the last two days the fungus cerebri li,*is been rapidly 

incri‘asiiig, and is now about the size of the closed fist. Patient somewhat 
restless, hut intelligence still impj-oving ; has ])a.ssed water voluntarily for 
the last tlm‘e days ; ])u]He 1 00, 1 ^th . — Since last rejiort, the patient has 

been jirogressing favourably, hut to-day lie has had re.jjeated rigors, and been 
very restless and noisy. Part of the fuiu'us has separated ; the bowels have 
been freely moved by an enema; pulse 106. 16^A. —Patient looks much 

worse ; has passed a very bad night. Kecurrmg haemorrhage from the surface 
of the fungus ami edgiis of the wound, arrested by matico ; pulse 100. 
Early next morning symptoms of c,oma gi’atlually set in, and patient died 
about 4 A.M. On 'post-morfrvi examination, an abscess was found diffused 
through tin* left eerehrfil lietnispliere, the surface of wliich was covered with 
a layer of pus most distinct towards the h.,„se. 

Remarks. — The case of Arthur M‘Kenzie was one of simple fracture 
of the cranium, with depression ; but the dangerous syinjitoms were 
evidently those of severe concussion, not compression. Tlie depression 
of the cranium was pretty extensive as to surface, but not in depth ; 
and the state of the pulse, pupils, and breathing, as well as the subse- 
quent progress of th^case, showed that the symptoms were not due to 
the depression of the bone. I think it well to notice this, as there is 
often a tendency, when such injury exists with symptoms of uncon- 
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Bciousness, to regard the fracture as the cause, and to resort to operative 
measures to remove the depression. This case, with many similar which 
I have seen, shows the necessity for carefully examining the general 
symptoms ; and — if they he those of concussion — of refraining from 
operative interference with the dei)ressed bone, but resorting to other 
treatment. Indeed, even when the syuii)t()iiis arc those of compression, 
when the fracture is simple, I consider it the wisest plan not to inter- 
fere unless the symptoms do not yield to depletion, purging, and other 
general remedies ; for, in a great number of cases, such general treat- 
ment is successful. 

Tlie cases of compound fracture of the skidl stand out in strong 
contrast to the last case, as regards the i)i-opriety, or rather the 
necessity, for operative interference. In cases of com 2 )ound fractures, 
especially in such as those detailed, in which the injury has been in- 
flicted by great and direct force, and where, tlirough the wounded 
scalj), we can sec or feel that the bone is depressed and comminuted, 
tliere can, in my oinnion, be no i)Ossiblc reason for delaying the removal 
of the shattered fragments, and elevating the larger deiwessed portions. 
IJy operating here wo sui)eradd no danger. We do not convert a 
simple into a com 2 )ound fracture, whilst we remove the detached 
spicular fragments, wliich, if they did not directly puncture the mem- 
branes, must ultimately, as foreign or dead portions, infallibly lead to 
inflammation and sui)puration within the cranium. In such cases, to 
wait for urgent symi)toms as our warrant to operate, is to wait till the 
operation is of little use. It was this conviction, founded on former 
exjierieiice, that led me at once to operate in the cases of Porter and 
J. T. Unfortunately, a sharp-pointed portion of the depressed bone 
had injured the dura mater, and this, I doubt not, led to the menin- 
gitis which ])r()ved fatal ; but the numerous detached fragments 
removed sliow(*(l the absolute necessity for intcrfciencc. The venous 
bleeding referred to in the j e 2 )ort of Porter^s case followed the removal 
of a shelving i)ortion of the inner table which had been driven up to- 
wards the sagittal suture; and I think there coidtl he little doubt that 
the fragment must have punctured the longitudinal sinus, so that its 
withdrawal was followed by smart venous ha3moiThage, which, however, 
was soon stopped by very slight pressure. 

The case of A. B. was one of very severe and extensive compound 
comminuted gunshot fracture ; and when we consider the lacerated 
state of the scalp, and the extreme splintering of the skull, there can 
be little question of the propriety of removing the shattered and iso- 
lated fragments of bone. Even in the absence of any marked symp- 
toms of compression, operative interference was not only justifiable 
but urgently called for, as the presence of broken pieces of bone, severed 
from all vital connection, would, by their irritation of the membranes 
and their certain necrosis, have undoubtedly been attended by greater 
risk to the patient. The paralysis, convulsions, and other nervous 
symptoms, together with the’ hernia cerebri which subsequently took 
place, cannot be considered as having been influenced by the operation, 
for they were no doubt due to sloughing of the membranes, and to 
infl^mation and suppuration within the cranium, following the lacer- 
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ation of the dura mater and contusion of the brain-substance^ which 
took place at. the time of the accident. As in this case, true hernia 
cerebri seems always to be accompanied by abscess of the cerebral 
matter, and to be the result of increased volume due to the presence 
of the products of inflammation. Though there was great danger from 
the recurring haemorrhage, death was caused not by the hernia cerebri, 
but by the morbid processes going on within the cranium, of which 
the hernia cerebri was the result. 


Case of Depressed Fracture of Cranium. Operation of 
Trephining Eight Days after Accident — Recovery. 

Wm. S., cot. 29 years, railway porter, admitted into Royal Infirmary 
Nw). 2 2d, 1873. — On the day of his admission the patient received a blow 
on outer side of left eye, from the handle of a crane, wliich rendered him 
perfectly unconscious at the time, but on his arrival at hospital he had partly 
recovered consciousness. 

On examination a cut | of an inch in length parallel to the outer part of 
the superciliary ridge was found. There was also considerable swelling. 
Tepid water dressing was applit^d. Milk and beef-tea diet ordered. 

JVbv. 23d, — The pulse and temp, wt*re normal, but they gradually began 
to rise, until, on 26th, the temp, was 102*2. Urine slightly albuminous. 

Left eyeball jirotrudcd, owing to extravasation of blood into 2 )osterior 
part of the cavity of orbit, but the vision unimi)aired. The ba(ik of the heatl 
was shaved, and ice applic(l, ami his bowels were kept open by means of 
pulv. jalap, Co. Patient drowsy. 

Nov, — Blister applied to nape of neck, and camphor mixture 

ordered. Patient still drowsy. 

Nov, 29th , — Patient still drowsy, unable to protrude tongue, and mouth 
foul. Pulse 64, temp. 101*3. 

An abscess which had formed over squamous part of temporal bone was 
evacuated by means of an opening and counter-opening, and a jnece of carbolic- 
oil lint passed through it. 

In the evening the patient was less conscious. 

Nov, 30th , — Pulse 57, temp. 100*4. The patient was comatose, with 
stertorous breathing. Urine contained a quantity of albumen. Prof. Spence 
determined to trephine. On enlarging the original wound a portion of 
the internal jdate of the frontal hone wjis found depressed ; the trepliine 
was applied, a circular portion of bone removed, also some loose fragments, 
and the elevator applied to raise the depressed edge. The inner talde found 
sjdintered ; the fracture involved the orbital plate of frontal bone, and 
extended to the base of the skull, as the frontal bone and its orbital plate 
moved when the elevator was used. Several small pieces of inner table 
were removed and a depn^ssed portion elevated. Immediately^ on this being 
done the patient, who was not under the influence of chloroform, and had not 
shown any symptoms of being pained, appeared sensitive, and spoke. A flat 
compress of sponge, enclosed in gutta-percha, was placed over the trephine 
wound, and secured by plasters and a roller. ’ Patient soon became perfectly * 
conscious, and rec^^ised those about him. 

Dec, 5th . — ^Patient has continued doing well from the day of the operation 
until now, under simple treatment To-day a small allowance of brandy and 

m 
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water aiid grain doses of quinine were ordered to be given thrice daily ; tlie 
eifects of brandy to be watched. A laxger compress of sponge applied over 
wound to prevent any tendency to hernia cerebri. 

Dec, 1 — A small sequestrum which had been separating from maigins 
of trephine wound was removed to-dtiy ; wound looking healthy. Dressed 
with chlorinated soda, lotion. 

Dec, l^th , — Vision of left eye impaired, and eyelid inflamed. 

Dec. 20th. — To-day use of sponge discontinued, and a pad of lint applied 
over wound. 

An abscess which had formed in upper eyelid and orbit was opened with 
relief, but visiiin still much impaii'ed. 

Feb. \*1th . — Wound healed and vision of left eye improving. To-day 
patient went home with his mental faculties apparently uninjured. 

When I last saw him he liod quite recovered, and was engaged at his 
ordinary occupation. 

llemarhs . — Althougli the result of this case was most satisfactory, 
and gives encouragement to interfere even in what seems an almost 
hopeless condition, I cannot think it gives any grounds for delaying 
operation. Had I seen and examined this patient on his admission, I 
certainly would have operated at once. 


Cases of Simple Fractures op Cranium complicated with 
Active Intracranul IIasmorriiage. 

1. R. M‘D., oet. 40, admitted February 15tli, 1859, about t3 p.m. — Said 
t») have been struck by a poker on the head, and puslied violently down 
stairs. He was seen by Mr. Dewar on admission, who described the symptoms 
under whicli the man laboured tis being those of concussion. He was, how- 
ever, nearly totally insensible ; the pulse quick and small ; the breathing 
very slow and gentle. 

At 5 P.M. the patient was in a state of complete insensibility ; breathing 
slowly, but calmly, not stertorously ; pulse 68, full ; left pupil much con- 
tracted ; right pupil much dilated ; both insensible to light. On the left 
frontal region, about an inch above the eyebrow, was considerable ecchymosis, 
and a small punctured wound, into which a probe could be passed down to the 
pericranium. Over the parietal and part of the occipital region of the left 
side there was much ecchymosis of the scalp. About two inches above and 
behind the left ear the linger could be placed in what seemed to be a depres- 
sion of the skull, but no wound existed at this part. 

At 8 P.M. his breathing had become somewhat stertorous, witli slight 
puffing of the cheeks. Mr. Spence made a crucial incision at the part where 
the depression of the skull was supposed to exist ; and on passing the finger 
down, a comminuted fracture was found, and a portion of the bone depressed 
nearly half-an-inch. The trephine v, as applied, and a full half-circle removed 
from the edge of the bone. The depressed portion was then elevated, and 
a triangular piece, which was lying loose, removed. There was little per- 
ceptible change made on the patient’s appearance by the operation. He 
remained perfectly comatose ; his pupils were widely dilated ; his pulse 
immediately rose to 120 ; and he vomited slightly. He remained perfectly 
insensible till half-past 1 a.m. of the following morning, when he died. 
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Post-mortem examination revealed very extensive fracture of the skull, 
stretching from the point where the twphine had been applie<l through the 
sqiifiuious and petrinis portions of the temporal bone to the foramen magnum 
on the right side. The right hemispliere of the brain was entirely covered 
by a thin layer of blood. 

2. D. L., mt. 38, fell, on the 27th July, about 3.30 A.M., from a wdndow 
into the street, alighting on his head. When admitted, immediately after the 
accident, ho had a Hushed face, was noisy, excited, and smelt strongly of 
spirits, but answered questions quite coherently. There was an extensive bruise 
over the right temporal region, where the patient complained of pain ; there 
was great swelling and ecchymosis of the eyelids, esi)ecially the right. There 
was no external wound, and no depression of the skull. Slight vomiting, but 
no signs of compression. Pulse 90, and soft. The head was shaved and 
cold applied, and a catliartic enema was aclmiiiistered. Towards evening, Jis 
he was more restless and excited, and the pulse had risen lo above 100, 
he was ordered to have three leeches behind each oar. About 5 o’clock on 
tlie following morning I was suTiimoned to the patient, and found him 
violently convulsed, with a slow and irregular pulse and dilated pupils. Jn 
the intervals of the convulsions he was evidently comatose. 1 made an 
incision over the point where the patient had complained of pain, and where 
there was the greatest amount of extravasation, and fiudiilg a fissure, imme- 
diately trephined. The inner tiible was found splintered at the etlges of the 
fissure ; there was some amount of blood between the bone and the dura mater, 
and the latterwas tense and bulging, and, when divided, a considerable quantity 
of bloody serum escaped. The patient derived no relief from the operation ; 
convulsions recurred in the course of the day ; coma gradually became more 
profound ; and he died in the evening at 10.30 p.m. 

jRem^rlcs . — In tho case of E. M‘D., the question of operative pro- 
cedure required to be very carefully considered. When 1 first saw tho 
patient the symptoms of compression were of the most decided and 
urgent character ; but then, from the effusion of blood below the scalp, 
it was by no means easy to ascertain whether the depression felt was 
really a fracture or the soft pitting in the centre of the hard clotted 
blood, while the history of the case, as one of concussion, gradually 
merging into compression after reaction, seemed to point to extravasated 
blood as the compressing cause ; and the occasional convulsions and 
subsultus teiidinum led me suspect laceration of the cerebral sub- 
stance. Still, as I felt pretty sure of the feeling of fracture, I deter- 
mined to incise the scalp to make quite sure, and if I found one, to 
operate; as, though the other conditions might bo present, still a 
depressed fracture would of itself be sufficient to cause compression, 
and its removal would give a chance for life. The incision revealed a 
largely comminuted and depressed fracture, the chief depression being 
very deep. Several pieces wore removed, and the edges of the bone 
were elevated. There was no blood between the bone and dura mater 
at the fractured point, but the result of the post-mortem examination 
proved the existence of the other lesions I had dreaded from the 
history of^the caje^ and were sufficient to account for the fatal result. 
Still, the propriety of operating in such a case is obvious, as affording 
tho patient a chance, should the depressed fracture bo the principal 
lesion ; whilst of course we can have no positive certainty as to the 
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existence of other lesions, though ure may prognosticate them from tfie 
symptoms. 

The possibility of serious injury of the head remaining latent for 
a considerable time is well seen in the case ot‘ D. L., who, although he 
had sustained an extensive fracture of the skull, accompanied by lacera- 
tion of the brain-substance, showed no marked cerebral symptoms for 
several hours after the accident. On admission, the patient was appa- 
rently suffering from slight concussion, whicli soon passe<l off, and no 
alarming symptoms manifested themselves until the following inorniug, 
when he was seized with convulsions and subsequent coma. The 
development of these symptoms, and tlie pei-iod of their occurrence, 
pointed to extravasation of blood as their cause ; while the site of tlie 
extemal injury rendered it not improbable that there was fracture of 
the skull, with rupture of some of the branches of the middle meningeal 
artery. The operation, though demanded ih the circumstances, was 
followed by no improvement in the condition of the patient, who 
gi*adually died comatose. On fod mortem examination the fissure was 
found to extend right across the base of the skull. The base of the 
brain Avas also found ruptured at several points, more especially at the 
line of fracture, and a layer of pus covered its entire surface. The 
occurrence of a distinct layer of pus over the surface of the brain at so 
early a period after the accident, is certainly remarkable, and may seem 
to justify a suspicion of the injury being merely a coincidence occurring 
in the course of an inflammatory action of the meninges. This, how- 
ever, is rendered improbable, not only by tlio history of the case hut 
also by the facts that the pus Avas most abundant in tin; line of fracture 
and at points corresponding to the riiptuj'e of the bi’ain-siibstance, and 
that the brain-snhstanco itself at these points was nndoiibteilly the seat 
of iiitiamniatory action, as pi-oved by microscopic examination. 

OPEKATION OF TKEPAN. 

The following extract from a case narrated by Mr. John Bell affords 
so good an illustration of Avhat I stated in my Lecture on Trepan as 
to the advantage of using the Key's cranial saAV in certain circumstances 
instead of the trephine, that T quote it here. Mr. Bell says — 

“I made an incision into the tiiinoiir, a long incision, which, Jirc^ctoJ by 
what I felt without, uncovered a long Iractnre, the cinaiiiistaiices of which are 
represented in this sketch. One great fracture {a) runniug down the fon;- 
head, passed into the orbit, and Avas so very wide tliat it easily adniittwl the 
handle of my scalpel ; the other limb of tlie fracture {h) ran round in the 
direction of the coronal suture ; the whole piece and corner marked (c) was 
deejily depressed, and so far locked under the edge (fQ that it was necessary 
to make those two perforations, and to cut off a small jirojecting corner witli 
the finger-saw, before Ave could think of using the lever. The blood rolled 
out through the first perforation. Tlie depression ol the <lura mater by the 
blood was as great as in the former case ; the circle in which I could, ivith 
the probe, feel it detached, was as wide. The rising of the pulse, which had 
been oppressed ; the recovery from the stupor ; the granulation of the dura 
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mater, and the closing of the wound ; and the daily issue of clotted blopd, 
make this, in all respects, a just parallel with the case I have just related.. 
The extent of the wound was such that the boy was not dismissed till the 
9th of January, the 7 th of September being the day of his fall. But what 
surprised and gratified me was this, — The i)iece of bone marked (c), which 
had been depressed and elevated, actually moved with each pulse of the brain, 
BO loose did it lie upon the dura matter. I feared, when I saw the <lura mater 
through thci trepan holes, red and granulating ; when, on the twentieth day 
from that of the operation, I found also all the exj)osed parts of the skull 
covered with a fine and florid pile of gianulations, this triangular piece of 
bone excej)ted (which continued yellow, quite bare, and still movable), that 
it must become entirely carious, and exfoliate ; and that this, by jirotracting 
the cure, or by its exposing the brain, might bring tlui boy ij^to new danger : I 
had this imi>ression on the 30th of November, and marked it in my daily 
rei)ort : but by the 6th of December the same, pile of florid graniilations had 
crept f'llong over the whole surface of this portion of the skull, and by the 
14th the whole wound was cicatrise<l.” 

Mr. Bell states that when the triangular depressed portif)n was 
elevated after removal of a large portion of sound bone by means of two 
applications of the trephine and section of the intermediate portion 
with the small saw, ho found it so loose that it rose and fell with 
every movement of the brain, and that he feared from the ai)pearancp 
that it would exfoliate. In his case it fortunately did not, but the 
chances were all against it retaining its vitality, and it seems to have 
retarded the cure. Now, by looking at the sketch, plate XXYITI, in 
fig. 4, you will see that by applying the saw to the fissured base of 
the loose triangular portion, it could have been withdrawn from under 
the sound margin at d, where the trephine was applied, without any re- 
moval of the sound bone, and with the probability of a more rapid cure. 

Cases of Fkacture of the Base of Cranium. 

1. John G u, cRt. 39, while in a state of intoxication fell down a flight 

of ten steps. He was (|uitc insensible when admitted ; blccicliiig from both 
ears (especially the right) tuid nostrils ; breathing stertorous and slow. Pulse 
60, weak ; pupils coiitraeted and fixc(h Cold to lieatl and a dose of croton 
oil was administered. Next day was semi-conscious, drowsy, and complained 
of severe headache ; vomited violently. Ordered three leeches behind each 
ear. On foiirtli day pain much less, jmpila natural ; quite deaf, and saw 
double with left eye ; pulse 72. On the sixtlj day a blister was ai)plied to 
nape of neck, with good cfllicts. On the thiiteenth day all the above bad 
symptoms returned, along with facial paralysis on right side ; leeches and 
purgatives ordered. A seton was afterwjirtls introduced, rest and low diet 
being constantly enjoined ; and on the forty-seventh day he left, cured. 

2. Jane S r, aged 4 years, was admitted into the Royal Infirmary during 

the Session 1859-60, in consequence of lier head having been crushed under 
a coping-stomi which fell on her, and which was so heavy that it required 
two men to lift it from off the child. When brought into the hospital she * 
was quite unconsriGus, witlH)ppre8sed pulse and stertorous breathing. There 
was profuse bleeding from the left ear and from the nostrils. Her eyeballs 
were protruded in a remarkable manner, and the conjunctives were ecchy- 
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mosed, and the tissues of the orbit seemed distended with extravasated 
blood. 

The only treatment which could be adopted was the external application 
of cold to the head, sinapisms to the epigastrium, and hot l)ottles to her feet. 
The coma was so complete that neither food nor internal medicine could be 
administered except by eneniata. A di*op of ci-oton oil in mucilage was placed 
on the back part of her tongue, to act as a purgative. She remained com- 
pletely insensible for three days, and then began gradually to regain conscious- 
ness, and to be able to take food ; ai'ter which she rapidly improved, and 
left the hospital perfectly well on the fifteenth day, and continued to be 
brought, as an out-patient, at intervals, for some time. No bad after- 
symptoiiiB supervened. 

I merely advert to the successful results of these fractures of the 
base of the skull, as showing that we should not despair even of such 
cases ; for by carefully watching symptoms, and applying proper 
remedial measures, we may assist nature in the curative process. 1 
would specially notice, as an example of this, the case of G — — n, in 
which there was evidence of extensive fracture, with great bleeding 
from both ears and nose, injury of ethmoid, and subsequent foetid dis- 
charge from that region. The most remarkable recovery, however, of 
fracture of th,^ ciunium, was that of the child whose head was fairly 
crushed by a large coping-stone (so heavy as to require two men to 
lift it from otf the child). When brought into hospital her head 
seemed flattened ; the cranial bones felt loose, as if broken up ; and 
the eyeballs protruded. The child was completely insensible from 
compression, and remained so for nearly three days. At first, recovery 
seemed almost ’.mpossibl'e ; and the treatment was necessarily limited 
to the application of sinapisms to the epigastrium and feet, cold cloths 
to tlie head, and enemata ; yet, when she once began to rally she 
recovered rapidly, and very little deformity of the head remained. 
On leaving the hospital she seemed quite lively and intelligent. 


Cases oe Injury of the Seine. — {From Clinical Reports^ 
Session 1859-60.) 

1. Patrick B s, get. 40, was doubled up and crushed by the weight of a 

horse falling on him, by which several dorsal vertebra) were fracjtured. Along 
with complete paraidegia, a low form of peritonitis set in, and he died on 
the fourth day. 

2. John S s, a)t. 26, a strong muscular man, fell backwards over a rail 

seven feet high. Complete insensibility immediately followed the accident ; 
but on admission, an hour afterwards, consciousness was partially restored, 
with, however, all the symptoms of paraplegia, and involuntary emission of 
semen, urine, and faeces. A fracture wfis discovered at tlu* sixth cervical 
vertebra. The patient was placed in bed, and the head and neck secured to a 
pillow. He gradually recovered the power of voluntary movement and sen- 
sation. On the twenty-fifth day he went out, and tw'o weeks after, resumed 
his employment as a brewer. 

3. Peter K r, get. 38, during the delirium accompanying erysipelas of 

the head, jumped from the third storey of a house, whereby he sustained a 
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fracture about the mifhlle of the dorsal vertebrae. For the first ten days he 
had all the syini)toin8 of paraplegia, requiring the constant use of the catheter. 
Urine phosphatic. Ordered nitric acid. As the bowels continued constipated, 
ext. nuc. voiriic., gr. 1, with ext, coloc., was administered thrice a day. On 
the. sixteenth day he passed his water without the use of an instrument. 
After this his ai)petite and strength gradually improved, and he only suffered 
from pain over seat of injury, for which a seton was introduced with benefit. 
Thre(*. irionths and a half after the accident occurred he walked perfectly, and 
still continues w'dl. 

Rmiarlcs , — The fractures of the vertebrae furnish us with two in- 
stances of successful results out of the three cases recorded. As a 
general rule, such success is unusual. The size of the sjunal cord, and 
the nature of the osseous canal through which it passes, render it almost* 
impossible that fracture, attended with any displacement, can occur, 
without such compression or injury of the cord as must lead, either 
primarily or secondarily, to interruption of its function, and consequent 
paralysis of the parts below the injury. Fractures, with displacement, 
occurring in the cervical region, may, especially from the interruption of 
the vital functions, be regarded as almost certainly fiital ; yet, in the 
case of S., we luive an instance of such a lesion, with considerable 
displacement, terminating successfully. Judging from the train of 
symptoms observed, although the displacement and crepitus on move- 
ment left no doubt as to the nature of the injury, it nevertheless seems 
pretty clear that the medulla spinalis must have escaped direct lesion ; 
for the complete paralysis and other symptoms, at first urgent, gradu- 
ally passed off, so that after some hours all the formidable symptoms 
had disappeared, and in a few days the patient felt so little uneasiness 
or inconveiiience that it was difficult to make him believe the serious 
nature of his injury, or get him to keep quiet in bed, and avoid moving 
his head. It is probable, therefore, that the original urgent symptoms 
were due either to severe concussion of the cord, pr perhaps to a certain 
amount of direct compression without laceration, the compression being 
relieved when the patient was placed in bed, with the head supported. 
For my own part, I incline to the former view, and for this, among 
other reasons, that there never seemed to be any apparent alteration 
of the displaced bones, the shortening and bulging forward of the front 
of the neck, and the irregular depression and prominence felt posteriorly, 
being as marked after the bad symptoms had passed off as they w'ere 
before. The interest of this case, however, does not terminate with the 
cure of the primary injury, for, contrary to my wish, he left the hospital 
on the twenty-fifth day after the accident, saying he felt quite well, and 
would be very careful of himself at home. I subsequently heard he 
had returned to his work; and oft the 11th of March he applied to be 
readmitted, on account of gradually increasing paralysis, which had 
rather suddenly supervened a few days before. The quick pulse and 
febrile condition of the patient, together with the difficult respiration, 
and the paralysii^l affeetjj^ parts deriving their neiwous supply from 
above the original seat of injury, led me to infer that secondary changes, 
the result of irritation and inflammation of the cord and its membranes, 
were taking place, if, indeed, softening had not actually occurred, and 
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gave me a most unfavourable opinion of the case. Under treatment, 
however, the bad symptoms again gradually disappeared, and he was 
finally dismissed cured. 

The case, independent of other points of interest, is instructive, as 
encouraging to careful treatment even in cases all but hopeless, and as 
showing the necessity for enforcing absolute and prolonged rest and 
treatment, although the patient or his friends may consider all danger 
as past. 
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Injuries of Face — Contusions — Wounds — Wounds implicating the Portio Dura — 
Wounds implicating the Parotid Duct, and leading to Salivary Fistula — Ti’eat- 
meiit of Salivarj' Fistula — Wounds of or near the Orbit -Ketropion — Ptosis — 
Komoval of Eye — Extirpation of the whole contents of Orbit - Obstruction of 
Nasal Duct — Fistula Lachrymalis : Bowman’s 0])cration for its Prevention ; old 
Operation — Fracture of Bones of Nose — Foreign Bodies in Nostril — Epistaxis 
and its Treatment. 

The Injuries of the Face most commonly met with are, contusions, 
wounds, and fractures of the nasal and maxillary bones. 

Contusions of the Faoe, except when complicated with more 
serious injuries, seldom come under the care of the surgeon, as eveiy— 
one has some infallible method of cure in which he trusts. Occasion- 
ally advice is asked as to the speediest method of getting rid of the 
disfigurement caused by ccchymosis. If the patient is seen immediately 
after the receipt of the injury, cold, assiduously applied, often prevents 
and always modifies the extent of the extravasation and the discolora- 
tion arising from it ; but if the ecchyrnosis has taken place, then I 
know of nothing likely to be of much use exce])t stimulating evaporat- 
ing lotions to promote more rapid absorption. Time must do the rest. 
The aid of the artist is sometimes resorted to, but “ the effect ” is more 
remarkable than pleasing. 

Owing to the great vitality of the textures, Wounds of the Face 
generally heal by the first intention, unless prevented by some special 
cause. The direction and position of the wound are important. In 
cases of accidental wounds, causing injury to nerves or other structures, 
of course the mischief is done, and we can only, in certain cases, try to 
remedy it afterwards. But the surgeon often requires to make wounds 
in this region in operating, and for their effects he is responsible. In 
planning his incisions he must carefully consider the anatomy and 
functions of the parts which may be affected by his proceedings. 

A wound made in certain directions’may paralyse one side of the 
face completely, by dividing the trunk of the portio dura, and then the 
face is distorted and the patient loses all expression on the injured 
side. If a surgeon made such a wound without its being absolutely 
necessary, he would commit a serious error. Any incision in the cheek 
should, as far as possMe, be made more or less parallel to the main 
branch of the portio dura, aud the trunk should never be cut across* if 
it can possibly be avoided. 
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The same care must be taken in reference to the duct of the parotid 
gland ; but, as an accidental wound may implicate the duct, and give 
rise to Salivary Fistula subsequently, we must consider how we can 
best prevent that condition taking place, or remedy it if it has occurred. 
In dealing with a wound of the face crossing the line of the duct, we 
must remember the anatomy of the parts. The duct runs from the 
ear across the cheek towards the nose, and opens into the mouth, 
nearly opposite the second molar tooth of tlie upper jaw. In a wound 
in this part, when we sec tliat the duct is either cut or likely to be cut, 
the best treatment is to complete the incision into the mouth. Wounds 
which penetrate the cheek into the mouth are very seldom followed by 
salivary fistula, for tlie saliva naturally tends to pass into the mouth 
rather than outwards, and the direction and position of the duct favour 
this, if the external part of the wound be closed at once. If, however, 
the mucous mcmbiane be not divided, a salivary fistula is often caused 
by the attempt to close tlie cxtemal wound over the wounded duct. 
The best plan, in such a case, is to divide the mucous membrane, and 
then to close the external wound very carefully by silver sutures, 
whilst the internal wound is left open to allow the saliva to pass into 
the moutli. When a salivary fistula has become established, we gener- 
ally find a small opening with callous edges, and a slight trickling of 
the saliva over the face. This gives rise to a great deal of excoriation 
of the skin. Digestion also becomes impaired by the loss of the saliva, 
and the patient may suffer in his general health. 

The old operation for parotid fistula was to enlarge the opening 
and pare off the edges of the fistula^ cut into the mouth, and then pass 
a seton of silk or leaden wire through the opening. One end of the 
seton was left hanging into the mouth, the other out of the external 
wound. This was removed after a day or two, and the external wound 
was closed by harelip suture. The method of o])eration which I re- 
commend, and which is now usually performed, is to pare the callous 
edges, by including them in an elliptical incision, and cut through 
about two-thirds of the thickness of the cheek. The operator then 
takes two large straight needles, attached to a seton composed either 
of silk or leaden wire. One needle is passed through the opening 
parallel to the line of the duct, and the other is passed lower down, 
leaving a considerable space of the undivided mucous membrane of the 
check between them. Both needles are drawn through into the mouth, 
so that both ends of the seton hang into it, that the saliva may be 
guided in that direction. Lastly, the raw edges of the external wound 
are brought into close contact by fine silver or hair suture. TJiis 
operation is more difficult to describe than to perform, but I consider 
it much more likely to be successful than the old method of treating 
salivary fistula. 

Wounds implicating the parotid gland itself are not liable to be 
followed by salivary fistula. For a time saliva is discharged from the 
wound, but as it cicatrises the textures consolidate, and the wounded 
part of the gland is obliterated and ceases to secrete. Should the 
wound be prevented from healing by the oozing of saliva, pressure, or a 
touch of a heated wire, will be found effectual in promoting the cure. 
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Wounds of or in the vicinity' of the orbit require attention, as they 
may affect tlie functions of the eyelids or lachrymal apparatus, or injure 
the eyeball itself. Thus wounds of the cheek or fprehead, with loss of 
substance, may, by their contraction, lead to eversion of the eyelids — 
Ectropion ; or wound over the upper margin of the orbit may, by 
implicating the levator palpebrse, cause drooping of the upper eyelid — 
Ptosis. The former condition may be remedied by removing a portion 
of the conjunctival surface of the eyelid, so that the contraction follow- 
ing its cicatrisation may counterbalance the external cicatrix ; or other 
methods may be required, such as dissecting the margins of the con- 
tracted wound, and transplanting a flap to fill up the gap, and allow 
tlie eyelid to regain its natural position. Ptosis, arising from division 
of the levator muscle, is not remediable by surgical interference, but 
after a time the divided muscle forms adhesions, and sometimes acts to 
a certain extent in raising the lid. I have seen ptosis follow contusions 
and superficial wounds over the upper eyelid, apparently due to some 
affection of the nerve supplying the muscle. Tn some of these cases a 
long time elapsed before the power was restored. Tn such circum- 
stances, after a time, blistering over the superciliary ridge, and sj^rink- 
ling the blistered surface with a minute quantity of strychnia (about 
the T^th of a grain) every third day, will be found useful in restoring 
nervous power. 

Wounds injuring the lachrymal sac or ducts, if they be attended to 
at first, and if tlie passage for the tears be kept ojien during the heal- 
ing process, generally do well enough. If the inner part of the lower 
eyelid be drawn down during cicatrisation, and the punctum displaced, 
the tears pass over the cheek. This is remedied by slitting ojicn the 
orifice of the duct, on its conjunctival side, that the tears may pass 
into their natural channel. 

Injuries of the Orbit are always attended with danger to the eye, 
either by directly implicating that organ, or, from the inflammation 
and suppuration which follow, affecting it secondarily. They may 
also prove fatal in some cases from the wound penetrating the brain, 
or leading to inflammation in that direction, Ir nce they require great 
attention to obviate bad results. In«6ascs where the eyeball is directly 
injured, if any foreign body be lodged in the cornea, or sclerotic, it 
should, if possible, be extracted at once, and then strict antiphlogistic 
treatment adopted to prevent mischief. In cases of wounds inflicted 
by gunshot, where pellets have passed deeply into the eyeball and 
orbit, the organ of vision is destroyed, and the presence of the foreign 
body may, and generally does, excite so much irritation as to necessitate 
excision of the eyeball, either alone or with the contents of the orbit, 
to save the other eye suffering, or diseased action extending back 
towards the brain. In cases of abscess of the globe of the eye follow- 
ing injury, but in which no foreign body remains, there is no need of 
excising the eyeball ; alL^at is requisite is to completely remove the 
cornea, and a portion of s^rotic coat, so as to evacuate thoroughly the 
contents of the globe, and apply warm-water dressing. This relieves 
the tension, and when the euro is completed, the stump of the eye left 



OBSTRUCTION OF NASAL DUCT 


815 


enables the patient to be better fitted^Vith an artificial eye than if the 
eyeball liad been removed. 

When Removal of the Eye is required, either on account of 
injury or disease, the nature of the operation will depend on wliether 
w'e require to remove the eyeball alone, or to e>ctirpate it along with 
the contents of the orbit. W'^herever the injury or disease is limited to 
the eyeball, excision, or enucleation as it is now termed, is the opera- 
tion to be performed. It is effected thus : — The patient being under 
chloroform, and recumbent, the eyelids are separated by an assistant 
or the wire-spring speculum ; the operator with a pair of forceps and 
scissors raises and divides the conjunctiva a line or two from the 
cornea, as in the operation for squint-, only the incision is carried lound 
the whole circumference of tlxc cornea. He next divides, one by oim, 
the recti and obli(|uc muscles. By means of a sharp hook fixed in the 
cornea, the eyeball is drawn forwards, the optic nerve cut, and the 
operation concluded. A piece of lint is ]U‘cssed deeply into the wound 
to control the bleeding of the artery of the retina, the eyelids closed, 
and a compress secured over them. The lint is removed from the 
wound in a few hours after the operation, and cold-water dressing 
applied. 

Extirpation of the Contents of the Orbit is a coarser and 
more bloody operation. The operator begins by dividing the outer 
canthus of the eyelids to get room for his after-proceedings ; ho next 
passes a needle, armed with a strong thread, through the cornea, that 
the thread may be used to fix and draw forward the eyeball. The 
eyelids being separated, the surgeon cuts the conjunctiva round the 
margins of the orbit, passes his knife backwards along the orbital plate 
of the frontal bone, taking care to kecji its point directed downwards, 
and sweej)s the blade of tJic bistoury rapidly rouml the orbit, the eye 
being drawn forxvard at the same time to put the textures on the 
stretch. If the optic nerve has Ixceii completely divided, the contents 
of the orbit are at once removed, or a touch of the knife completes the 
operation. A sponge is thrust into the orbit to control the bleeding 
until the surgeon is prepared to seize and secure the divided branches 
of the ophthalmic artery \ a dossil of lint will generally require tg be 
placed in the cavity to control venous bleeding or deep oozing from 
the central artery of the retina in the optic nerve. The eyelids are 
then closed and secured with compress and bandage, as in the former 
operation. The compress and lint in the orbit are removed after some 
hours, and cold-water dressing applied over the eyelids. 

In both these operations an opiate should bo given to allay pain, 
and obtain perfect quiet to prevent bad consequences. 

Obstruction of the Nasal Duct, leading to distension and 
disease of the lachrymal sac, frequently requires surgical interference, 
and the kind of interference wdll depend on the nature of the obstruc- 
tioD, and the stage of the diseased condition we have to treat. The 
earlier symi^toms of this obstruction are the trickling of the tears over 
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the cheek, and dryness of the nostril of the affected side. The flow 
of tears over the cheek— Epiphora, or Stillicidium Laohrymarum 
— may have other causes, such as increased secretion from irritation of 
the lachyrmal apparatus, from obstruction of lachrymal puncta, or -ducts, 
or from the puncta having been displaced, so that the tears are not 
directed into them. Or these symptoms may depend not on disease of 
the nasal duct, but be due merely to congestion of the mucous mem- 
brane covering the inferior turbinated bone, or the pressure of a nasal 
polypus obstructing the free passage of the tears at the lower opening 
of the nasal duct. The surgeon must therefore examine carefully as to 
the cause of the stillicidium, and treat the case accordingly. If due to 
over-secretion, the treatment is to remove the source of irritation, and 
use sedative and astringent coliyria. If the puncta or lachrymal ducts 
are obstructed, dilatation of the puncta and canaliciili by means of 
AneFs probes should be had recourse to. If the lower punctum be 
everted from the result of injury or disease, the simple operation re- 
commended by Mr. Bowman of introducing a fine grooved director into 
the duct, and then slitting it up on its conjunctival aspect, so as to 
restore a direct channel for the tears, will prove effectual. When the 
obstruction is at the lower opening of the nasal duct, then relieving 
the congestion, or removal of the polypus, is the evident indication. 
When, however, there is stricture of the nasal duct, the tears gradually"^ 
accumulate in and distend the lachrymal sac ; irritation of and, in- 
creased mucous secretion from the lining membrane of the sac takes 
place, and unless actively and pro 2 )crly treated, inflammation and sup- 
puration follow, and fistula lachrymalis may be the result. 

There is little use in such cases to try the introduction of dilating 
instruments, such «as probes from the nostril, and still less in putting off 
time by fomentations or anodyne lotions a})plied over the distended sac. 

It is in this early stage, before suppuration has begun, that Mr. Bowman's 
operation for, or rather to prevent, fistula lachrymalis is most advan- 
tageous. It is performed thus : — ^Thc lower punctum is first dilated 
by Anel's probe, or by the point of a common pin, and then a fine 
grooved director is passed along the duct into the sac : along the 
groove of the director the surgeon glides a thi^'.-bladed knife, an ordinary 
cataract knife for example, and^lslits open the canal into the sac. 
This permits him to introduce a silver probe, sufficiently strong, to pass 
along the nasal duct, and" overcome the obstruction. The distended 
sac is then emptied of its contents, and tepid anodyne lotions applied 
over the jiosition of the sac for a few 1. ours to allay irritation. In 
two or three days the probe is passed again, and followed up by a 
larger one, and thus at intervals gradual dilatation of the duct is effected, 
and its function restored, without any deformity being left. If, however, 
suppuration has occurred, with much inflammatory swelling in and over 
the sac, then Bowman's method will not suffice ; for not only will it ' 
not permit free exit for the pus and other inflammatory products, but 
the gradual dilatation s|pnot be properly carried oiit. Tlie suppurating 
sac should be opened like an ordinary abscess, and its contents freely 
evacuated, and a probe passed down through the canal. Afterwards, 
when 'irritation has ceased, dilatation is carried out, at first from abov^ 
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bulafter a time I introduce the probe from below, to permit the opening 
in the sac to heal. ' 

In cases where the lachrymal* sac has been allowed to burst, and no 
means have been used to clear the nasal duct, the tears pass from the 
sac through the opening, constituting the condition termed Fistula 
Imcuryhalis ; and for the cure of this a special operation is generally 
described. The operator makes tense the eyelids, so as to render the 
• tcndo oculi distinct, inserts the point of a narrow bistoury below the 
tendon, directing the edge outwards, and the point backwards and down- 
wards into the nasal duct \ then partially witlidraws the knife and passes 
a probe along the blade, and finally lodges a style in the duct ; and after 
a few days rcino-ves this, and gradually introduces larger styles, till the 
duct is fully dilated ; then a very fine stylo with an enamelled head is 
left in permanently. For my own part, I never could see the necessity 
for this special operation. The external ai)erture must communicate with 
the sac, and all 1 have ever found necessary has been to dilate the 
existing aperture, and pa'^s a probe into and along the nasal duct by 
giving it the proper direction, and then cany out gradual dilatation. 

Fractures of the Bonfs of the Nose do not require much notice. 
The fracture is easily diagnosed, and if seen before much swelling has 
occuricd, we can ascertain if theie be deformity, and its nature. In 
young persons the septum nasi yields laterally along with the nasal 
bones, and the result is a twisted appearance of the nose. At other 
times, as from a direct blow, the septum and nasal bones are flattened, 
and then we have the “ Fancy Nose resulting. In all cases there is 
more or less epistaxis fi om rui)ture or laceration of the lining membrane. 
When the nature and direction of the defoiniity are ascertained, we 
pass a diiector, or the handle of a penholder, or closed dressing forceps, 
within tlio nostril, and model tlie bones into position, and leave them 
thus without any interference afterwards. \Ve should not, excejrt in 
special cases, push lint up the nostril to keep the bones in position, for 
that is very ajrt to lead to suppuiation and necrosis, especially if it be 
a compound fracture. These fractures usually unite readily enough, 
and little or no deformity is left if proper treatment be adopted early. 

Foreign Bodies, such as peas, beads, portions of slate-pencil, or 
small pebbles, arc frequently lodgc*d in the nostrils by children in their 
play ; and when they find that the substance cannot be blown out of 
the nostril, they or their friends make matters worse by ineffectual 
attempts to remove the substance. In some cases of older children, 
the accid(‘nt is concealed until the irritation of the foreign body has 
caused inflammation and discharge from the nostril. If the patient be 
seen before attempts have been made to extract the foreign substance, 
there is no great difficulty either in ascertaining its position or removing 
it. But if there has been interference, the foreign body is generally 
pushed farther bach or upwards, and its position is hidden by the 
bleeding which has resulted from such interference. In cases where the 
substance has been impacted for some time, the inflammatory swelling 
and the discharge hide it, whilst the extreme tenderness of the inQamed 
. 3 G 
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mucous membrane prevents manipulation, except the patient be put 
under the influence of chloroform. In uncomplicated cases the foreign 
body can be easily seen and felt. The patient should be placed opposite 
a clear light, and his head held firm by an assistant. The surgeon then 
introduces a strong flat probe, or an ear-scoop lever, over and beyond 
the foreign body \ but, before attempting to extract it, he should int^- 
duce his finger into the mouth to obstruct the posterior nostril, for if 
the foreign body were dislodged backwards whilst the child is struggling 
and crying, it might be drawn into the larynx and cause suffocation, 
or at least necessitate the immediate performance of tracheotomy ; 
hence 1 always adopt the precaution I have mentioned. In some cases 
a pair of polypus forceps may be used to extract foreign bodies of a 
flattened form ; but the lever-scoop generally answers best. In cases 
where ineffectual attempts have been previously made, or in which 
inflammatory swelling is present, the nostril should be gently syringed 
with tepid water, to remove blood or discharge, and allay irritation. 
Then the patient should be brought under the influence of chloroform, 
and the extraction eftected as already described. Should there be any 
doubt as to the presence or position of the foreign body, the nasal 
speculum should bo used, after we have washed out the nostril to remove 
blood or discharge. 

Epistaxis, or Bleeding from the Nosf., frequently follows all 
accidents or operations about the nostrils. The hamorrhage is often 
of a serious character, and requires efficient means to arrest it. Tliis 
form of bleeding also occurs idiopathically in patients in whom there 
is a tendency to cerebral congestion or disease. When we do not wish 



to check it veiy rapidly, the ajqdication of cold, or plugging the anterior 
nostril, may be sufficient to airest it. This is, however, seldom suffi- 
cient, for if the bleeding be at all scnoiis it will take place by the.’ 
posterior nares, and the blood will pass into the stomach, giving rise to 
vomiting, and the pSIient may suffer from the loss of blood. Hence 
we generally plug the posterior iiarcs first, and then the anterior, so as 
to command the bleeding completely. Various instruments have been 
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invented for the purpose of plugging the nostrils, but an ordinary gum 
catheter is quite sufficient. The stilette having been withdrawn, the 
catheter is introduced into the nostril and brought out of the mouth ; 
a plug of lint secured to the centre of a piece of strong cord is then 
tied on it, and is drawn back into the posterior nostril, and firmly 
impacted there. Both ends of the cord are then tied together loosely 
at the angle of the mouth. The plug is left in for forty-eight hours or 
so, and then drawn out from the posterior nostril. I do not approve 
of using a sponge for plugging the nostril, as it swells from the mucus 
and blood, becomes slippery, passes out of the posterior nostril, and 
hangs down the throat ; but if a plug of lint be firmly lodged in the 
nostril this is not likely to happen. 
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Polypus of the Nostril: Simple; Fibrous and Malignant ; their Symptoms and 
Treatment — Ozosna and its Treatment — Ulceration of the Septum Nasi — 
Rhinoplastic Operations : by Flaps from the Forehead or Cheeks — Liston’s 
Operation for restoring the Oolumna Nasi — Partial Restoration of the Nose by 
Flap from the Arm. 

Simple Polypus of the Nostril is a very common affection. I have 
already spoken of it, as an example of simple tumour growth, when 
lecturing on tumours. The general symptoms which indicate its 
presence are a feeling of stuffing of the nose, as if from a cold in the 
head, and an increased secretion of mucus from the nostrils. As both 
these symptoms are increased in cold damp weather, the patient for 
some time attributes his symptoms to a cold ; but as they become per> 
sistent, and the difficulty of breathing through the nostrils becomes 
greater, he examines his nostril, and detects a soft swelling ; or some 
of his friends observe it. In many cases the bulky mass presses on the 
margin of the inferior turbinated bone, and obsti-ucts the flow of teard 
through the nasal duct, and they then flow over the cheek, giving rise 
to one form of epiphora. When any of the polypi project towards the 
pharynx through the posterior nares, the patient feels as if some mucus 
were adhering to the back of the throat, and is constantly hawking and 
spitting to get rid of it. When very long and pendulous in this posi- 
tion, the irritation of the fauces sometimes excites vomiting. In many 
cases the projection of a polypus may so press upon the orifice of the 
Eustachian tube as to cause deafness. In all cases, as the growths 

enlarge and fill the nostril, the sense of 
smell is impaired, and the voice is indis- 
tinct and snuffling, and when the patient 
falls asleep he snores loudly. 

In cases of simple polypi there are 
generally several present at the same time 
in the nostril, and often several small 
ones are sessile around the roots of the 
more promii^ent. Hence it is sometimes 
said that these simple polypi return 
after removal. This is not the case ; but 
the small ones constituting the second crop, 
and which were formerly unnoticed, grow 
up, and occupy the^aoom vacated by their more advanced predeceswrs. 
It is therefore not a recurrent tumour ; but we cannot always be sure 
of removing every polypus. Their most usual habitat is the 
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surface of the superior and middle turbinated bones. From this posi- 
tion they often hang in clusters down the nostrils. A polypus occupy- 
ing the anterior nostril, with a long narrow attachment may slip 
backwards into the posterior part. We should therefore always 
introduce a finger into the mouth, and feel the posterior nostril, in 
order to ascertain if there are any polypi there. 

The diagnosis of nasal polypus is i sually simple enough; at the same 
time we must see that it is really a polypus wo have to deal with. It 
often happens that a patient has the ordinary symptoms of polypus, 
and that the surgeon supposes he sees one when there are none present. 
The mucous lining over the inferior turbinated bone is often congested 
and oedematous, and looks exactly like a polypus, and the septum 
between the nostrils is sometimes placed unevenly, and has the appear- 
ance of a polypus. Hence wo require to be careful in examining the 
nostril , but once wo have ascertained the presence of such a growth, 
the treatment is very simple. 



Fig 1(>5 

To ren^ove these simple polypi, we introduce a pair of polypus for- 
ceps into the nostril, by means of which a firm hold is taken of the 
root of the polypus ; which is then wrenched or twisted off from its 
attachment. This is repeated until all the growths which can be seen 
or felt are removed. 
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In some cases, where there are a number of small polypi which are 
difiBcult to get hold of, I proceed as if I were going to plug the posterior 
liares, by using a small dossil of lint, and drawing it forwards. By this 
means I often drag away any small polypi which may be present ; and 
though it looks a harsh proceeding it is not a painful one. 

There is another and more formidable kind of non-malignant polypus 

— the Fibrous. In some extreme 
cases of fibrous polypi, gi’oat defor- 
mity occurs: the nasal bones and the 
walls of the antrum yield, and the 
face assumes the character termed 
-‘Frog- face,** represented in fig. 
165. In some cases of fibrous poly- 
pus, arising from the lower surface 
of the basilar process, portions of 
the growth invade the orbit, and 
evert and protrude the eye, and at 
the same time distend the antrum 
and press down the palate so as 
closely to simulate malignant tum- 
our of the upper jaw, as in that 
of the boy here represented (fig. 
166 ). 

Wo may have a Fibrous Poi.y- 
PUS occupying the whole nostril and 
hanging down the tliroat. Tliis form of growth is very firm, and is 
generally attached towards the posterior narcs or pharynx. When in 
that position we can twist it out by means of a pair of strong-toothed 
forceps. In some cases we can snare it in a loop of double-twisted 
wire, which may then be used as an icraseur to separate the polypus 
gradually, and extract it by the mouth, or we may tighten the wire 
from time to time till the polypus drops off. In the more extreme 
cases, referred to above, we may have to slit open the nose, or perform 
excision of the upper jaw ; and as in such cases, especially in young 
subjects, there is a risk of the bone%kOf the base of the cranium yield- 
"^ing if great force be used in attempts to twist off the polypi, I would 
advise section of their pedicles, with knife, or scissors, and touching 
the cut surfaces with the actual cautery. 

Another form is the Malignant Polypus. This is rather a 
malignant medullary tumour than a polypus, and its character is 
known by the bleeding from the nostril, the age of the patient, and 
the nostril becoming rapidly plugged up. We should not remove it, 
for it would recur again immediately, and the great mass of the growth 
deeply situated, springing from the ethmoid cells, so that it would 
o no good to remov^aerely the projecting portion. Besides, such 
operations are likely tobe followed by excessive haemorrhage, which 
is very diflicult to arrest. 

' ' 

OzcENA is a disease of the nose and frontal sinuses, charactattsed 
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by a thin and foetid discharge. The odour of the discharge is peculiar 
— not a strong but a veiy offensive foetor. On examining the nostrils, 
the mucous membrane seems swollen but* not very vascular, rather, of a® 
yellowish tinge, but in some instances congested. On examining the 
nose with the speculum in a strong light, if the disease is at all advanced 
we observe numerous superficial aphthous sores, not larger than the 
surface of a millet seed. The patients are geiierjiJly pale and unhealthy 
looking, in truth, the disease is one of the manifestations of scrofula 
in most cases, although some elderly people, otherwise healthy, have 
told me that the discharge had existed for nearly half their lifetime j 
but these are exceptional cases, and in most of them the discharge of 
thin mucus was chiefiy from the frontal sinuses. The treatment of 
o^oena consists first in using means to improve the general health, by 
administering iodide or bromide of potassium, codJiver oil and iron, 
and generous diet. The local treatment I usually adopt at first is to 
make the patient apply a lotion of Condy^s fluid to the affected mem- 
brane by moans of a hair-pencil or syringe, and once or twice a day 
sniff up the fumes of tincture of iodine diffused in boiling water. 
When the aphthous sores are present they should bo brushed over 
with a solution of sulphate of copper from time to time, the Condy’s 
fluid being used as an ordinary wash. Sir John Rose Cormack informs 
me that he has found spraying or injecting the nostrils with an infusion 
of leaves of the Eucalyptus globulus, very effectual in destroying the 
feetor and improving the local disease. In many cases groat benefit is 
derived from blisters applied behind the oar. In cases where the 
membrane of the frontal sinuses is affected, the blister should be applied 
to the forehead. Tliese cases are always tedious, and exercise the 
endurance both of the patient and the surgeon. . 

Ulckration of the Septum Nasi is sometimes met with, and has 
often progressed to perforation before the patient's attention is drawn 
to it In most cases it begins in a small pimple or pustule on one side 
of the septum. This is irritable rather than painful, and the patient 
does not think of applying for medical advice. The irritation leads 
him probably to be touching the part, or he picks the pimple, and so 
an irritable ulcer is formed, which gradually eats through the septum, • 
On discovering the hole the patient becomes alarmed, and seeks sur- 
gical aid. Such ulcers almost invariably assume the circular form, 
their edges are irritable, and the surrounding texture congested at 
first ; but they often assume a low chronic action from a very early 
period, with somewhat callous margins, which cicatrise from time to 
time, and then break out afresh, and so the ulcer extends until the 
septum may be un<lermined and give way. In almost all the cases I 
have seen there have been constitutional causes in operation ; either 
scrofula, or that and hereditaiy syphibs combined, or the ulcer has 
occurred as one of the symptoms of tertiary syphilis. In a few cases 
it seemed to be the result of mere local irritation, and in these the 
cure was correspondingly speedy and complete. You will understand 
froth what I have just said that attention to the constitution generally 
foiths the principal part of the treatment, which must be conducted on 
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the general principles already laid down. The local treatment eonsists 
in the direct application of nitric acid to the sore, to destroy the 
^seased parts, and arrest the action. This should be followed by the 
use of Condy’s fluid diluted with distilled water, and at a later period 
lotions of sulphate of copper, or chloride of zinc, may be required to 
assist the healing process. Patients are often anxious that the opening 
in the septum should be closed, and are disappointed when they find 
it does not close under the treatment ; but they should be made to 
understand that the object is to arrest the spreading of the disease, 
and that contraction or closure of the ulcerated aperture cannot bo 
effected artificially. Plastic operations, or rather attempts at them, 
uniformly fail, from the sloughing of any flap introduced, the secretion 
of the nostril interfering with union ; besides, paring the edges of such 
an ulcer is almost sure to re-excite the local ulceration. 

When lecturing on the subject of lupus, I adverted to the plastic 
operations which wo sometimes have recourse to, with a view of 
restoring the nose, and remedying deformity. I then warned you 
against performing such operations until a considerable period had 
elapsed after cicatrisation of the ulcerated surface. Even after a lapse 
of time such cases are liable to recurrence of unhealthy action, and 
our plastic operations may be unsuccessful. Still, in many such cases, 
when the disease has been healed for some time, and the patient’s 
general health restored, or in cases where the nose or portions of it 
have been lost from injury, w’e have recourse to operative, measures to 
remedy the deformity. 

When I was a student, EiiiNorLASTio Operations were very 
fashionable, and very great favourites with Mr. Liston. The method 

he pursued, and wjiich was then gene- 
rally practised, was a modification of 
the native Indian plan, represented in 
fig. 167. The flap was taken from 
the forehead, and the columna after- 
wards formed from the upper lip ; the 
latter a modification first used by Mr. 
Liston, and one of great importance in 
whatj^ver method the nasal flap is formed. 
Albeit there was no chloroform in these 
days — the operation, a tedious, and, I 
should think, a painful one — the appli- 
cants for improved appearance were nume- 
rous, for “ pride feels no pain ; ” arid I 
well recollect on one occasion seeing three 
of these operations performed by Mr. 
Liston in one day, and two of the patients 
sitting with the nasal flaps hanging down till the oozing ceased, whilst 
the third was undergoing the operation. 

But although I had the advantage of seeing the operations of a 
master-haiid, I hever favourably impressed with the results ; more 
especially as it always appeared to me that the peculiarly disagreeable 
expression, resulting from the cicatrisation of the large wound on ike 
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forehead, more than counterbalanced any improvement from the 
restoration of the nose. As years passed on, and I had opportunities 
of seeing many of the patients on whom these operations had been# 
performed, this adverse opinion was confirmed, for the “ renaissance,” 
which had some appearance of a nose when first made, had almost in 
every case become “ small by degrees,” not “ beautifully less ” — in fact, 
degenerated into a sort of indefinite lump, where a nose should be. In 
some cases where the original flap had been of such dimensions as to 
provoke a little merriment at the time of its adjustment, a somewhat 
better mose remained, but never such as to me seemed any great 
improvement, whilst the ugly expression caused by the scar in the 
forehead had certainly not improved. From this feeling, I have never 
performed the rhinoplastic operation by that method, nor can I recom- 
mend it. But in cases where the cheeks are full and their textures 
healthy, and in which the septum nasi is tolerably entire, a very pre- 
sentable nose may be formed by flaps dissected from the cheeks by the 
following method : — Two thick flaps of skin, of the form shown in the 
accompanying woodcut (fig 
dissected up, taking care to 
retain sufficient substance 
to ensure vascular supply. 

These fliips are then brought 
forward without twisting, 
and, when all oozing has 
ceased, the margins A B and 
A C are approximated and 
retained by points of silver 
suture. The outer margins 
at E and D are attached by 
silver suture at such a dis- 
tance from the openings of 
the nose as would correspond to the original alw nasi, and the remainder 
of the outer free margins implanted into the raw surface by points of 
silver suture, or small pins pushed in obliquely. After the lapse of 
forty-eight hours a small dossil of lint may be introduced to raise the 
flaps and give form to the nose, and that elevation is gradually increased 
after union has taken place. Lateral pressure from without by forceps 
made for the purpose may also be used with advantage at a later period, 
but the effects of pressure must be watched. Lastly, when two or three 
months have elapsed, and union is thoroughly effected, the columna 
nasi is formed by cutting it from the upper lip, as first practised and 
described by Mr. Liston. “ The inner surface of the apex is first pared. 

A sharp-pointed bistoury is then passed through the upper lip — previ- 
ously stretched and raised by an assistant — close to the ruins of the 
former columna, and about an eighth of an inch on one side of the 
mesial line. The incision is continued down, in a straight direction, to 
. the free margin of the lip ; and a similar one, parallel to the former, is 
made on the opposite side of the mesial line, so as to insulatq a flap 
about a quarter of an inch in breadth, and composed of skin, mucous 
membrane, and interposed substance. The frsBnulum is then divided, 


1G8), are traced on the cheeks, and then 
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and the prolabium of the flap removed. In order to fix the new 
columna firmly, and with accuracy, in its proper place, a sewing needle 
^ — its head being covered with sealing-wax to facilitate its introduction 
— is passed from without through the apex of the nose, and obliquely 
through the extremity of the elevated flap : a few turns of thread over 
this suffice to approximate and retain the surfaces. The flap is not 
twisted round as in the operation already detailed, but simply elevated, 
so as to do away with the risk of failure. Twisting is here unneces- 
sary ; for the mucous lihing of the lip, forming the outer surface of 
the columna, readily assumes the colour and appearance of integument, 
after exposure for some time, as is well known.” The fixing of the 
columna having been accomplished, the edges of the lip must be neatly 
brought together by the twisted suture, or silver wire suture, as in 
harelip, after the edges have been raised. “ Some care is afterwards 
required, from both surgeon and patient, in raising up the alas, by fill- 
ing them with lint — thus compressing the columna, so as to diminish 
the oedematous swelling which takes place in it, to a greater or less 
degree, and repressing the granulations. It is, besides, necessary to 
push upwards the lower part of the column, so that it may come into 
its proper situation \ and this is done by the application of a small 
round roll of linen, supported by a narrow bandage passed over it and 
secured behind the vertex.” 

The wounds of the cheeks from wliich the flaps have been dissected 
are stitched at the outer parts, and closed as far as can bo dbne without 
straining the skin. The remainder heals by secondary union, and the 
contraction which follows rather improves the appearance by projecting 
the new nose more in relief. 

Partial restoration of the nose can be practised with very great 
benefit by transplanting portions of the cheek texture to supply the 
deficiency; and as the opposite si^le of the nose and septum are 
present, the results are very satisfactory. The flaps should bo cut 
with a long and somewhat narrow but very thick pedicle, to avoid the 
necessity for twisting ; but so thick as to retain ample vascular supply 
for the flap. Their shape must vary in <lifferent cases ; but the accom- 
panying figures will give some general idea of their form. When the 
flaps are taken from the cheek ^ere is no deformity left from the 
scar, so that, oven if the operation fails, the patient is no worse than 
before; whereas, in the ^forehead flap, great deformity remains. In 
the case of a lady who, in childhood, had suffered from cancrum oris, 
which destroyed one side of the cheek a.nd nose, I restored the cheek 
and form of the mouth by dissecting a flap from the neck, but I could 
not get sufficient to form the side of the nostril, and I advised her to 
get an artificial substitute. Eighteen months afterwards, however, she 
returned, with the determination to have the side of the nose repaired 
by operation. ' Of course I could get nothing from the cheek in her 
case, and I explained my objection to cutting a flap from the forehead. 
But as she was very determined to have something done, I told her 
that if,she couM bear livery irksome after-treatment, I would form the 
side of the nose from her arm. She at once decided to have it done ; 
and I accordingly cut a large flap from the inner and anteri<^:jg|^t 
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of tlie upper arm. After paring the edges of the nose and cheek the 
flap WQ& fitted and attached by sutures, the arm was supported by an 
apparatus especially arranged to suit the case, and retained in position • 
for eight weeks before I could venture to sever the attiichment of the 
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flap. I was at first rather anxious as to union at the part attached 
to the margin of the recently-formed cheek, but everything went on 
favourably, and my patitmt^s fiimness was rewarded by a decided 
improvemei# in her ai)pearance. I should, however, think very few 
jiersons will be found who would carry out th(‘ treatment or bear tlio 
irksome position of the arm with the determination sire did. 



LECTUEE LXXXVIir, 


Ulcers of the Lips — Epithelial Cancer of Lip : Operations for its removal ; Cheilo- 

plastic Operations — Harelip and Cleft Palate : Operations for the remedy of these 

Congenital Deformities. 

We have too little time to enter fully into the Retails of the numerous 
surgical diseases about the mouth. 1 shall therefore merely notice the 
more important. 

The Lips are subject to various forms of ulceration, some simple, 
from mere local irritation, the effects of cold, or from disorder of the 
digestive organs. Such ulcers are generally of an aphthous character, 
and require little local treatment beyond protecting them from exposure 
to fresh irritation. The constitutional treatment must depend on the 
predisposing cause. When speaking of syphilis, 1 stated t^at occasion- 
ally we meet with chancres of the lip, and mucous condylomata. 
These latter, when ulcerated on the surface, may lead to wrong 
diagnosis, as the local appearances very closely resemble those of 
certain forms of epithelial cancer of the lip, and therefore the surgeon 
requires to be cautious in his diagnosis, especially when the ulcer is 
present in young persons, in whom epithelial cancer is not common. 
In most instances the co-existence ot eruptions, or the marks left by 
eruptions on the skin, and the state of the throat, will confirm his 
suspicions if the ulcer be of a syphilitic character, and then the 
adoption of the treatment proper to that condition will speedily cure 
the local sore. 

The Cancroid and Cancerous Ulcer of the Lip is most fre- 
quently met with in the lower lip in old people, and the exciting cause 
is often traceable to long-continued local irritation, caused by smoking 
a short pipe, or by the presence of some irregular tooth. The charac- 
teristics of such ulcers are a warty or villous irregular surface, and 
extreme hardness of the base of the sore. They vary much as to 
extent and the direction in which they extend. Thus, some are 
confined to a small space of the prolabial surface, but the hardness in- 
volves the textures of the lip towards the chin, or angle of the mouth. 
Others extend very superficially along the length of the prolabium ; 
or the surface and some depth of texture may be affected, whilst the 
skin and mucous meml9!&ne of the body of the lip may be unaffected. 

The Treatment is excision of the diseased part before the glands^ 
have become involved. There is no use in trying esoharot^^as 
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it be found that even when the surface of the sore heals after 
destihiotidn of the ulcer by such means, gland-tumours form in the 
Bubmaxillary region, whilst their application is much more painful than i 
the operation of excision. We must vary our procedure according to 
the position, form, and extent of the disease. In the smaller and more 
defined cancroid ulcer of the lip we include the diseased part in a 
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V-shaped incision, and remove the part so marked out, taking care to 
cut wide of the disease. In making the incisions the texture of the 
lip should not be stretched by the assistant, as that is liable to render 
the surrounding hardness less distinct. The bleeding should be com- 
manded by pressure on the facial artery against the lower jaw in front 
of the masseter muscle, and the lip held loosely whilst the incisions 
are being made. After the cancerous portion is excised, the vessels 
are twisted, and the margins of the wound approximated by silver 
sutures, so that little deformity is left. In cases where the warty 
ulceration occupies the length of the prolabium superficially, we 
project the ulcerated surface, and remove it with a pair of curved 
scissors, and unite the edges of the skin and mucous membrane. If 
there be some depth as well as length of surface involved, we include 
the diseased part between the lines of a prolonged elliptical incision, 
and dissect off the skin and prolabium, remove the diseased structure, 
and then, after securing the vessels, re-unite the margins of th^skin 
and prolabium. In many cases the disease involves so much or the 
substance of the lower lip that its removal would necessarily leave the 
t^th exposed, and allow the saliva to be constantly running out of the 
mouth. In such cases our procedure ought to be so arrangec^ i^t we 
may;at once remove the cancerous part, wide of the disease, and at the 
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same time replace it by a substitute lip, formed by what is term^ the 
Cheiloplastic Operation. 

Suppose we have to deal with a cancerous ulcer with induration, 
involving a great extent of the lip both in length and depth, we begin 
by making two incisions, one from either angle of the mouth, converging 
at the chin ; we then dissect away the triangular part included. 
means of these incisions wo remove the whole diseased lip, and mark 
out part of the flaps from which the new lip is to be formed. From 


a 




the apex h of this large V-shaped incision (fig. 172) wo next carry down- 
wards and outwards two oblique incisions to the points d and c, and 
then with a curve to / and we mfirk out two flaps in the submaxil- 
lary rSjgion. The flaps are now to be dissected from o%er the lower 
jaw and submaxillary region, and detached so far as to enable us to 
bring them into the positions indicated in fig4il73, of the accompanying 
woodcut, without straining or twisting. Finally the cervical wound is 
closed as far as possible without giving rise to tension. The laxity of 
the skin in the cervical region allows this to be done to greater extent 
t];»an wo might expect, and the cervical wound heals by granulation. 

Various plastic operations arc required to remedy partial destruction 
of the lips and cheek, resulting from cancrum oris, or other causes, but 
it is impossible to lay down rules for such irregular operations. The 
surgeon must plan the operation to suit each particular case. In plan- 
ning such plastic operations I would refer you to what I said when 
speaking of plastic operations for removing leformities caused by bums. 

if 

HiiiltELiP consists of a congenital gap through the substance of the 
upper lip, involving its 'Whole thickness. It is sometimes associated 
with deficiency of texture, and always presents that appearance, owing 
to a wide gap being caused by the unopposed muscular contraction on . 
either side of the fissure. This gap, or deficiency, not only exposes in 
an unseemly manner the teeth and gums, but so interferes with the 
proper functions of the lip as to render eating difficult, and proper arti- 
culation impossible. The expression of the face is necessarily very much 
alteSd by it, and the discomfort and deformity are gener^ly so great 
as to Induce the parents to seek surgical aid at an early period. 

TbB. fissure may single or double ; and it may be complete or, 
partial iti its extent. A complete fissure severs the whole lip, and e|(pr 
tends up into the nostril (fig. 174) ; a partial one divides the lip to a 
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' or less extent, in the same direction, without extending so far 
as, the nostril. Whether there be one or two fissures, neither is ever 
situated in the middle line, but to one or other side of it \ hence the 
term harelip does not accurately describe it When there are two 
fissures, the groove below the columna of the nose is generally repre- 
sented by an island or isthmus of sound skin, it being sometimes separate 


Fig. 174. Fig. 176. 

from, and sometimes continuous with, the septum of the nose — gene- 
rally the latter (fig. 1 7 5). This is taken advantage of in operating, as I 
will afterwards show you. In addition to this, there is usually an 
irregularity in the alveolar process, corresponding to either or both 
notches in the lip. This deformity may iissume the character of either 
a deficiency or redundancy, very frequently the latter. An inter- 
maxillary bone is frequently present, and projects at the fissure. Some- 
times the alveolar process is divided, and a portion of it, with its cor- 
responding tooth or teeth, turned curiously outwards, as if in adaptation 
to $11 up the gap in the lip. 

The Operation for Harelip may be performed at almost any period 
of life ; but whore you have a choice the preferable time is early infancy, 
or after the first dentition is complete, and the child two years old. As 
the lip, after being operated on, is apt to shrink upwards into a modified 
notch, marking the site of the original fissure, the great desideratum in 
connection with the operation is a lip free from this defect. With the 
view of effecting this it is desirable to leave a redundancy of texture 
at the lower portion of the wound. The operation consists in paring 
or rawing the labiaj margins of the gap, freely dividing the attachments 
of the mucous membrane of the cheek from the jaw, and then placing 
them together in close and accurate apposi- 
tion with points of silver suture or harelip 
suture ; but in order to get a redundancy of 
texture at the margin of the lip, it is neces- 
sary to employ either angular or elliptical 
incisions, both of which I have used with 
success. The angular incision is begun on 
either side at a point above the base of the 
fissure, and brought down in a straight line to 
the upper margin of the prolabium, whe^e it is directed inwards at an . 
obtu^ angle (fig, 1 7 6). Thus, when the two straight edgeaare faroii^t 
f^gether, the labial margin will be excessive rather than defective ; but 
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the excess will soon be remedied by absorption. You will readily under- 
, stand that a like result will be obtained, and perhaps in a simpler man- 
ner, by employing two curved incisions, their concavities being directed 
towards each other, so that when the lips of the curves are approximated 
and brought into line, the lower extremity of the united line will exhibit 
a redundancy of texture. This is the mode of operation I generally 
employ, and its simplicity and success have decided me in giving it the 
preference for most cases of harelip. After the margins Have been 
closed by silver sutures, the mucous surface should be secured by a 
point of silk suture, to prevent saliva entering the deep aspect of the 
wound. 

The operation for the double deformity is conducted on the same 
principles, and must of course be modified according to circumstances. 
Where there is an isthmus of skin depending in the middle lin^, I 
raise it up and employ it «in supplementing the columna of the nose, 
which is generally defective. This 1 find to be more advantageous 
than to pare it into a wedge-like form, and employ it in patching up 
the new lip, as is sometimes done, as represented in fig. 175. Wherf 
the intermaxillary bone is present, we either break its narrow pedicle 
and forcibly repress it into position, after dissecting olf tlie'soft parts, 
or we divide the pedicle with bone-pliers, and remove the bone. The 
, former is the preferable method when we can adopt it. In cither case 
it should form a preliminary operation. 

The mistakes you are likely to commit as beginners are to remove 
too little texture in paring the edges and omit freeing the attachments 
of the mucous lining of the cheeks. TJiis conservatism is suggested 
by the apparent dearth of material to supply the existing defect ;^^ut 
that deficiency is more apparent than. real. In drawing the edgi' of 
. the wound together, we have to draw largely on the elasticity of the 
component textures ; and lest the sutures should of themselves be 
insufficient to keep the ground we have gained in this way, we gene- 
rally draw the cheeks towards each other by strips of adhesive plaster, 
causing the lip to pout. 

This can be done more effectually by means of an apparatus, formed 
somewhat like a double truss, consisting of a circular spring and two 
pads. Tlic spring is applied round the back of the head, and the pads 
are adjusted so that one is made«^o impinge on either cheek. It is 
kept in position by means of a cross strap applied over the forehead 
and vertex. 1 have nevep used this myself, but it has been found of 
advantage. 

The bleeding must be arrested by toision. No approximation 
must be attempted until it has entirely ceased, unless wo use the ' 
harelip-needles, when these are made to compress the vessels. 

Chloroform may or may not be used. If given, care should be 
taken that the child has had no food for some hours before the opera- 
tion, lest it cause sickness. 

Tbe couditi<}p kno^ by ^ke name of Cl&fv Palate consists of ,a .. 
congenital malformation; in Which the arch forming the roof of 
mouth, instead of being continuous and entire, is intempted. 
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* longitudinal fissure or gap in its substance. This deficiency may be 
partial, affecting the soft palate only, or it may be complete, involving 
the hard palate also. Sometimes aggravated forms of it are met with, 
in wiiich the fissure extends forwards through the alveolus aud upper 
lip into either nostril*; and there are minor degrees of it, in which the 
fissure is represented by a short oval slit in the vault of the mouth, 
bounded both anteriorly and posteriorly by sound parts. Various 
explanations of its origin have been advanced. Some refer it so far 
back as to make its commencement coeval with the closure of the first 
visceral arch in the embryo. Others date it from arrested development 
at a later period ; while a third theory attributes it to separation of 
the still imperfect parts by causes distending the foetal head. 

The Operation for Split Palate cannot be shown properly on the 
dead subject, unless the malformation be present. When the soft 
palate alone is involved, the operation required is comparatively simple. 
What we have to do is to pare the edges of the 
slit in the palate, and bring them in contact 
^ by points of suture. The danger is that the 
tension may cause the sutures to ulcerate out. 

Moreover, the constant irritation of the part by 
saliva and foreign substances in the mouth, .and 
the attempts of the patient to swallow, are apt 

break up the newly-united edges, and render 
ik^fter- treatment rather trouWesome. Still 
the%|j||m^n for the soft palate is compara« 
tively as%ple one. Various methods have 
been proposed to relieve the tension. Sir 
William Fergusson proposes to divide the 
muscles which render the palate tense, and also 
to divide the muscular fibres contained in the 
pillars of the fauces, the palato-glossus, and 
palato-pharyngeus. This renders the tension 
somewhat less, but the injury done by interference with the soft tex- 
tures, and the division of the muscular fibres, may lead to suppuration, 
and so defeat the object we have in view. 

In bringing the edges of the wound together we should use silver 
instead of silk sutures, as silk creates more irritation than the silver 
wire. In putting in the sutures I leave a considerable space between 
the points where the needle is inserted and the free margin, so that 
there may be a considerable thickness of texture intervening. Five or 
six sutures should be inserted in all. Formerly there was sometimes a 
difficulty in getting hold of the right ends of the sutures, but an instru- 
ment has been invented which obviates this difficulty— -a coronet witli 
projecting pegs, to which the ends of the sutures are fixed. 

In the other form of the disease there is a split and deficiency in 
the hard as well as in the soft palate. Langenbeck and others have 
lately introduced a method of operating for this condition, founded on 
the researches of Ollier with regard to the periosteum. He fills up the 
gap in the h^ palate by separating the gum-texture, and die periosteum 
along with it, from the palatine surface, and pushes it in towards the 

3 H 
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cleft This operation is much more difficult than the former, and 
requires much time and patience in its performance. Very careful dis- 
section is rerjuired in separating the palate from the arch of the mouth, 
and the palatine ])late of the superior maxilla and the palatine bone 
proper are generally much more vaulted in such cases than usual. The 
first thing is to pare the edges, both of the soft and hard palates ; then 
make an incision with a bistoury close to the edges of the gum, 
on either side, leaving a small portion in front unseparated, so as to 
preserve its vascular connections entire; then, with a double-edged 
knife, curved on the flat, separate the periosteal texture from the bone. 
This is done on both sides. It will generally cause considerable bleed- 
ing, and we must wait till this ceases before proceeding with the opera- 
tion. When bleeding has ceased, we bring the parts together by points 
of suture, but this is not very easily done, and we require to have 
several needles for the purpose ; the spring needle of Langenbeck 
answers best in most cases. The operation is a tedious one, and in 
many cases, after all, the result is unsuccessful. As a general rule, 1 
think that the best plan in the more complicated cases, in the case of < 
adults, would be to perform the operation on the soft palate first, and 
not to complete the whole operation at one sitting ; rather than attempt 
too much. If the operation on the hard palate fails, it is very apt to 
implicate the soft palate. It would therefore be less troublesome, and 
more likely to be successful in many cases, to do the two parts of the 
operation on different occasions. 

In performing the 02)cration for Cleft-Palate, when the hard palate 
is involved, and also in some other o])orationa» on the mouth, there is 
risk of blood passing down the air passages and occluding the bronchial 
tubes. To obviate this danger Langenbeck and some other surgeons 
perfo.rm tracheotomy as a preliminary, and then plug the larynx by 
means of a special a})j)aratus. 

There is no doubt very considerable risk in some cases from the 
bleeding, but the perfonnance of a serious operation as a preliminary to 
another for removal of a deformity, is, I think, of doubtful propriety. 

A simpler method of iireventing the risk alluded to is that recently 
proposed, — to place the patient with the liead hanging back over the 
end of the table, so that the opening of the la^'ynx is above the level 
of the palate and the blood gravitates towards the upper part of the 
pharynx. 

I have not yet tried this, method ; but although the position must 
be an irksome one for the patient in a prolonged operation, it is 
certainly preferable to tracheotomy, and derorves a fair trial. 
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Inflammation and Abscess of the Tonsils — ^Ghronic Enlargement of the Tonsils — 
Excision of Tonsils — lianula and other Sublingual Tumours — Salivary Concre- 
tions ; their Symptoms, Diagnosis, and Treatment — Glossitis — Chronic Hyper- 
trophy of the Tongue— Ulcers of the Tongue — Epithelial Cancer of the Tongue: 
Operations for its Kemoval — Tumours of Palate. 

i^The Tonsils are subject to attacks of inflammation, which may 
terminate in suppuration. There is great swelling in the throat, with 
difficulty of breathing and swallowing, and mucli fever in proportion to 
the extent of the disease. Tlie patient is often very much exhausted 
also, from want of food, and much depressed from the irritative fever 
which is present. All these symptoms may be relieved by making an 
opening early, if suppuration be suspected, for the pus may form very 
deeply in the tonsil. In no case is there any danger in cutting into 
the tonsil ; and an incision made to roach an abscess, even though the 
pus has not formed, can do no harm. It relieves the congestion of 
the parts, and in fact we often scarify the tonsil just to modify the 
inflammatory action. We cannot of course feel fluctuation readily at 
an early stage of tlie disease in j)arts so deeply seated as the tonsil A 
common bistoury is the best instrumeiit for cutting into the tonsil, 
and it should be passed directly backwards in the line of the second 
molar tooth, the edge being directed inwards and upwards, for it is 
important to remember the close proximity of the largo vessels of the 
neck to the base of the tonsil. There is no danger, however, to these 
parts, if the knife be passed fairly from before backwards into the 
abscess of the tonsil, and then carried upwards. The danger of non- 
interference in such a case is, that the abscess may burst in the night, 
when the patient is asleep, and suffocation occur. From the congested 
state of the parts, we may, and indeed pretty often do, have rather 
smart bleeding when we open the abscess, but we need not be alarmed 
at this, as it soon stops, or can bo arrested by touching the wound with 
perchloride of iron. 

As regards Chronic Diseases of the Tonsils, we have chronic 
enlargement of them with condensation of their texture. In delicotO 
children this very often occurs, and they may attain to such a size that 
the two tonsils almost close up the fauces, and give rise to difficult 
breathing, especially at night, when the patient lies on his back, and 
the nares become plugged with mucus. It is altogjstber a 
h^thy state of matters, for it interferes with the aeration of 

the blood, and therefore the sooner the disease is removed the better. 
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The tonsils, on examination, are seen to be of a pale colour, and of a 
pretty iirm consistence, though occasionally they may be somewhat 
vascular and spongy ; these latter cases being not so favourable as the 
others. They nearly meet in the middle line, and they also project 
both upwards and downwards between the pillars of the fauces. In 
these cases the simplest and the best treatment is the removal of the 
projecting portion of the gland — excision of the tonsil, as it is generally 
called. This is an unfortunate name, for we do not excise the tonsil \ 
we merely cut off a portion of it, and subsequently condensation of the 
remaining portion of the tonsil occurs, and the part contracts. To 
remove the tonsil it should be drawn towards the centre of the mouth 

with a vulsellum, and then a straight 
probe -pointed bistoury is passed 
fairly below the projecting portion 
of the gland, and carried directly 
upwards, without any sawing motion, 
and to effect this the knife must be ^ 
very sharp (fig. 178). We should re- 
move both tonsils at the same time 
if possible, or the second may be 
removed a day or two after the 
first. There is seldom bleeding of 
any importance after the operation, 
but we must be careful not to cut 
too much outwards, for fear of in- 
juring the important vessels. In 
children it is sometimes not a very 
easy operation, from the small size 
of the mouth and other causes ; and 
chloroform, though it may be given, 
does not assist us much, but the 
mouth gag, used for operations for cleft palate, greatly facilitates our 
proceedings. An instrument called the guillotine has been introduced 
to obviate these difficulties \ but my objection to it is that it does not 
remove a large enough portion of the tonsil, a 'id besides, in children, 
it is quite as difficult to use as th^ bistoury ; still in some cases it 
has been found useful. There is no after-treatment required beyond 
washing the mouth with warm water, and afterwards with alum gargle, 
and avoiding cold. 

The term Eanula is applied to a cystic tumour in the sublingual 
region. On looking into the mouth we observe that the apex of the 
tongue is raised, and the body of the organ carried upwards and back- 
wards, whilst the floor of the mouth is occupied by a large prominent 
swelling, of a peculiar bluish tinge from distension with fluid, and 
covered by the mucous membrane. In some cases there is a sort of 
double swelliug occupying both sides of the mouth; in others^^itjh^ 
tumour occupies only one side, but often presses over beyond 
middle line Bs^it enlarges. The swelling of course interferes wiiil|i;jl^'^ 
use of the tongue and mouth ; thf voice is harsh and croakill^^ 
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the term Eanula, from the sound resembling the croaking noise made 
by frogs.' Deglutition is interfered with, and even respiration may bo 
seriously affected ; and in some cases suffocation lias been threatened 
from rapid increase of the swelling. Considerable difference of opinion 
exists as to the nature of ranula. Some consider it a new growth, or 
true cystic tumour ; otliers, enlargement of some mucous follicles. 
Whilst some, with whom I am inclined to agree, consider the growth 
to depend upon obstruction of the sublingual and submaxillary ducts, 
leading to gradual change in the structure of the sublingual glapd, 
somewliat similar to the cystic alteration which we frequently see 
takes place in the pancreas and kidney from obstruction in their ducts. 
I think this is borne out by the uniformly constant position and rela- 
tions of the tumour, tlie slightly sacculated appearance of tlio cavity 
when opened, and the double swelling we occasionally meet with. The 
objection to this view, that the contents are not like saliva, is not a 
very strong one. In all cases of affections of secreting organs the 
secretion becomes altered. In this case the secretion is more glairy 
than saliva, but it does in general contain most of its chemical consti- 
tuents. The swelling is quite different in appearance from other inde- 
pendent cysts, with glairy or steatomatous contents, which are not 
unfrequent in this region, and which can be removed entirely, the 
cysts as well as their contents. In ranula we cannot remove the cyst ; 
it is evidently part of the natural structures. 

» Wliatever view, however, may be taken of its pathology, there is 
no difference of opinion as to the Treatment, which consists in seizing 
the anterior wall of the swelling with a pair of artery-forceps, and 
cutting out a large oval portion of the cyst, evacuating its contents, 
and then painting the interior of its cavity with a strong solution of 
nitrate of silver, or strong tincture of iodine, to cause obliteration. 
This plan is usually quite successful, and far safer and less painful than 
passing a seton through the cyst to procure obliteration, which has 
sometimes been haJl recourse to. 

Earthy Concretions form in the salivary ducts of the parotid, sub- 
lingual, and submaxillary glands. The Salivary Calculus occurs 
most frequently in the submaxillary duct, which it obstructs and 
distends. It gradually compresses a part of the gland-substance, and 
is felt from the neck. In whatever position these concretions form, 
they give rise, after a time, to inflammation and suppuration; the 
matter bursts externally by burrowing, and when it bursts, or is evacu- 
ated by the surgeon, there result long tortuous sinuses, which lead-^ 
indirectly to the concretion, and saliva continues to ooze through the 
openings. The irritation caused by repeated attacks of inflammation, 
and the continued loss of saliva, exhaust the patient. The cause may 
be overlooked, especially if the sufferer is otherwise of delicate con8t|^ 
tution. In the submaxillary region the tumour caused by the concir^ 

' lion may be mistaken for a glandular tumour, and an operation propoe^ 

V to excise it This would be a very serious error if acted on, for between 

» the eupposed tumour and the skin there is of. course 

^pHiits, deluding the submaxillary gland,, and the facial artery and vein. 
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A little attention to the history of the case, and a careful examination 
from the mouth, would lead to a correct diagnosis. The remedy is 
comparatively simple. The concretion is fixed by pressure from below 
by an assistant, so as to render it prominent towards the mouth, and 
a free incision is made from the mouth through the mucous membrane 
directly upon the concretion, which is then easily turned out with the., 
scoop of a director, or seized and extracted by a pair of polypus forceps. 
There is little thickness of parts, no vessel of any size need be divided, 
no external wound is left, and little or no after-treatment is required. 

Inflammation of the Tongue.— Glossitis may be excited by 
various causes, but the affection is sometimes apparently dependent on 
epidemic influences, and then assumes a very formidable character, and 
demands prompt and decided treatment. The 
organ becomes swollen, has a tense or brawny 
feeling to the touch, and is of a dark brown 
colour, with a sense of burning heat and pain, 
and the mucous membrane of the cheeks and 
lips is swollen. The swelling increases with 
great rapidity, and in some cases which I have 
seen, when the disease was prevalent here, the 
tongue swelled so rapidly as to separate the 
teeth and nearly fill the mouth in less than 
twenty- four hours from the invasion of the 
attack. There is a considerable amount of fever, anxious expression 
of face, and difficulty in breathing; indeed, unless prompt measures 
be adopted, the swelling of the tongue and submucous infiltration 
of the mouth and fauces, will speedily suffocate the patient. The 
Treahnmi of this active form of glossitis consists in freely incising the 
tongue in the longitudinal direction, keeping the incisions from the 
middle line. The incisions are made deeply through the infiltrated 
texture of the tongue, and afford relief both by depletion, but especially 
by the escape of serous and plastic exudation, relieving the tension and 
swelling. The bleeding, in general, is much less than we might at first 
expect from incisions in so vascular an organ, but the incisions are not 
made so deeply into the prefer texture of the organ as they seem to 
be. They pass into the infiltrated structure, and when the swelling, 
subsides, the incisions, which seemed deep gashes when first made, 
appear as mere superficial scarifications. After the incisions have been 
m^e, tepid lotions of honey and water, with chlorate of potash or 
borax, should be used to allay irritation, and the chlorate of potash 
may be given internally with advantage. The constitutional febrile 
condition must be treated on general principles, and during convales- 
cence the use of quinine is specially indicated. 

Ghronio Hypeetrophy of the Tongue is not very common. In 
the cases which ^ve come under my notice, the patients have bee^ , 
yohng, ami tii6 apparently been progressing slowly 

childhood, tba onhAgimto proceeding more rapidly as the patijttii 
grew up. In these cas^, although the tongue was of an enormoiMif V 
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size, and hung over the chin, the interference with respiration was 
by no means such as in acute glossitis. The reason of this is, that 
the jaws and cavity of the mouth, and openings of the nostrils, seem 
to be gradually accommodated to the great alteration in the size of 
the tong&e. Indeed, the lower jaw, in such cases, is quite altered in 
form, so as scarcely to resemble the human jaw. This will bo seen 
in fig. 180. The treatment used to be excision of a V-shaped portion 
of the fore part of the tongue, which 
protruded, and this, though attended 
with some risk, generally answered 
well enough ; but it could seldom be 
done in young children, and when 
done later, the deformity of the jaw 
was irremediable. More recently it 
has been found that methodical band- 
aging of the protnided part, if com- 
bined with the internal use of iodide of 
potash, is sufficient gradually to diminish the swelling. The bandaging 
of this unruly organ might seem difficult, but it can be done either 
with cotton bandage or strips of adhesive strapping, which, however, 
require to be renewed frequently, and the compression is more easily 
managed and more effectual than I could have at first believed. I 
certainly would not now have recourse to excision until I had j^ven 
this method a fair trial. 

Ulcerations of the Tongue are very common. In a great npuay 
cases they look more fonnidable than they really are, for they are often 
dependent on irritation of the gastro-intcstinal mucous membrane, and 
in all cases their appearance is influenced by the condition of the 
digestive organs. In other cases the ulceration has been originally 
caused, and its unhealthy condition kept up, by the local irritation pro- 
duced by some sharp corner of a tooth, or the fastening of some false 
teeth, the adjustment of which has become displaced. In the class of 
cases I have just mentioned the treatment is obvious — ^removal of the 
exciting cause by filing down or extraction of the offending tooth, the 
proper adjustment of false teeth, or leaving them out for a time till 
the ulcer heals, and the use of some mild wash, composed of borax, or 
chlorate of potash, combined with honey or glycerine and water. In 
more obstinate cases, the best local application is the sulphate of cop- 
per. In cases where there is a constitutional taint, such as syphilis#;,^, . 
the appropriate constitutional remedies must of course be used ; whilst 
in those cases where the ulcers evidently arise from, or are kept up by, 
derangement of the digestive function, the treatment is direct^ 
improve that. ^ ..iW 

Unfortunately an ulcer of a cancerous nature, EpitheliOI^ pF 
ToWgdb (fig. 181), is too frequently met with, and piWMn^ ^ 
history and character of that form of cancel; fef ' 

, fjids is euly removal by operation, and fil'UlipPl^oipeftfl. 

Id q^ealdng of epithelial cancer/ ;1 aaidr^^t it was leiKy no more 
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locaU^ than ^7 other form of cancer, and that, in patients suffering 
we often find the cancer recurring, not in the part 
fljml^cn it has been removed, but in other parts of the body. I 
h^w^moved it from the lip, and the disease has returned in the tes* 
fSk', scrotum, and elsewhere : it is simply a manifestation of the cast* 
cerous diathesis. The disease is quite as' 
much constitutional <*18 any other form 
cancer, and the structure affected merely 
modifies its local character. 

The expediency of removing the tongue 
for cancer will depend on the extent of the 
disease. If, in every case of cancer of the 
tongue, the disease were localised, the opera- 
tion of removing the whole tongue might 
be warranted ; but if, as I believe, it is not 
localised, then I think we must deal with 
the disease according to its extent and posi- 
tion. If the disease occupies a small portion 
of the tongue only, the best method is simply 
to remove it by an incision wide of the part, 
arresting the bleeding by torsion, or by 
applying the cautery to the surface. Where 
the tip or upper portion of the tongue is 
affected, a V“8haped portion may be removed, and the parts brought 
together after the bleeding is arrested. This enables the patient to 
retain the power of speech. Or we may strangulate the anterior half 
of the tongue, and cut off the cancerous mass in front of the ligatures, 
OP the operation may be effected by the 6craseur. 

The removal of one-half of the tongue, or of the entire organ, may 
be effected in various ways. It has been done repeatedly in Italy, and 
also in this country, by incisions below the jaw. The raylo-hyoid and • 
other textures forming the fioor of the mouth having been divided, and 
the lingual arteries exposed and tied, the tongue and os hyoides are 
drawn out below the jaw, the tongue is removed by dividing its attach- 
ments to the os hyoides and epiglottis. This method, whilst it avoids 
section of the jaw, and diminishes or almost entirely prevents the risk ' 
from blood entering the air-passages, is obnoxious to the very serious 
objection of detaching ail the muscles which elevate the os hyoides and 
larynx, and consequently interferes with some of the movements of 
deglutition and respiration during the after-treatment. In some cases 
the operation has been performed by means of the 4crasour after limited 
incisions of the mucous membrane of the mouth, to enable the operator 
to introduce the instrument, and surround the root of the tongue as far 
as possible. In other cases to enable the operator to expose fully 
root; of the tongue an incision has been made through the bfaeel^ 
the angle of the mouth backwards, so as to have a large ^pep^ . 
b^^yr^di toiiitrodi^ and arrange the 4craseur around the part:tM^^‘ 

teniolfeSk; * / > ' ^ \ ^ 'V-'' ’ 

But ii^l^''^iiecti6tf lower jaw undoubtedly adds s^^ 
to the operation, it enables tih^iSurgeon to expose and d^ '^ih 
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diseased parts far more effectually, with less exposed out and 

without separation of the muscles which elevate thee 
any of the foregoing methods of operating. The method 
section of the jaw, either for removal of the whole or one latS Kty 
of the tongue, is the same up to a certain point A needle, armetfi|K 
a strong cord having been passed through the tongue a little beTtm 
the apex, the cord is given in charge to an assistant to enable him to 
draw forward the tongue when required. The operator commences by 
making an incision through the central line of the lower lip, down to 
or over the body of the os hyoides, saws through the jaw in the line of 
the sjrmphysis (the incisor teeth having been previously extracted), then 
divides the soft paits m the mesial line, and detaches the origin of the 
genio-hyoglossi muscles from the jaw. The sawn ends of the jaw and 
the soft parts there attached, aie next firmly tied with a piece of coid or 
narrow cotton bandage on each side, and by this means assistants are 
enabled forcibly to separate the lateral portions of the bone and expose 
the tongue and cavity of the mouth The surgeon next divides the 
mucous inembiane and hyoglossus muscle, first on the one, and then on 
the other side of the mouth, draws forward the tongue, and divides the 
lingual artery, which the assistant is prepaied to secure at once ; deals 
in the same way with the lingual of the opposite side, and concludes 
the excision by dividing the remaining attachments of the tongue. 
Any small vessels which bleed should be secured, and the exposed surface 
sponged clean and touched with a solution of chloride of zinc. The 
divided portions of the jaw are brought into position, and secured by 
drilling the bone and passing silver wire through the drill holes. One or 
two points aie sufficient, the loop of the wire should be towards the 
mouth, and the ends twisted in front of the bone ai e brought out be- 
tween the margins of the divided soft parts, which are then accurately 
closed by mteirupted or h •!( lip suture The lowest part of the incision 
near the os hyoides sho be left open, and a piece of large-sized 
drainage tube iiitioducod through it into the cavity of the mouth, and 
fixed to the molar teeth on each side, by means of silk thread. This is 
a most impoitant feature in the dressing, as it enables us to wash out 
the mouth with chlorate of potash or Condy's fluid diluted, permits 
the free escape of discharge, goes far to obviate foetor and the risk of 
purulent or septic absorption, and diminishes the chance of oedematous 
infiltration occurring. 

In some cases the lingual artery can be seen when the fibres of the 
hyoglossus muscle are divided, and can be secured before being cut. ^ 

Some surgeons complete this operation by dividing the tongue with 
the 4craseur instead of the knife, so as to prevent haemorrhage. I 
have hitherto always used the knife, but I believe the use of the < 
4crasear in the latter stage of the operation would be advantageous^ \ 
plmatiDg the risk of blood flowing into the air-passagea i 

Jix Jn cases where the disease is confined to one side of the tong 
Ihh affected half of the organ may be remov^, as the operation 
proved successful, and although aseriopil one^ls 

risk to life as removal of thave 

it is up to a oertainvP^M^'wi^^ ^ pperatiou just 


842 


REGIONAL SURGERY. 


described, the section of the jaw, and the lip, and other soft parts in 
the mesial line is the same, but instead of one cord being passed throng 
behind the apex of the tongooi two are passed, one on either side of 
the mesial line, and entrust^ to assistants standing on different ^des 
of the patient, so as not only to draw forward the tongue but also to 
render it tense from side to idde when required. When the section of 
the jaw and lip is completed, the surgeon divides the mucous membrane 
of the mouth on the affected side, wide of the disease and likewise the 
hyoglossus muscle. The assistants having drawn forwaid the tongue 
and rendered it tense, the operator divides it, from its apex to its base, in 
the mesial line, and completes the excision by cutting across the base 
of the organ on the diseased side. The lingual artery is secured, and 
the other steps of the operation, dressing and after-treatment, conducted 
as in the operation for removal of the whole tongue. 

I have said that this operation is attended with much less imme- 
diate risk to life than that for removal of the whole tongue, and the 
reason of this is pretty obvious. When the entire organ is removed 
the anterior attachments of the epiglottis, and also the muscles which 
project the tongue, are divided, the epiglottis and the parts about the 
larynx fall, or are drawn back, and when inflammatory or (edematous 
swelling supervene, the patient is liable to suffocation, whilst degluti- 
tion is always seriously interfered with. In my own cases I have 
always passed a feeding-tube through the left nostril down the 
(esophagus, to enable the patient to be fed, but in patients in whose cases 
I have only removed one-half of the tongue, the tube could generally be 
dispensed with on the second day, for in such cases the attachments of 
the tongue and its muscles to the jaw being undisturbed on the healthy 
side, the ordinary functions of the parts aie soon restored. The 
patient is not only able to swallow food, but what is of no small im- 
portance, is able to gargle or wash the mouth from the discharges that 




thicken! 

We 


the ha^ palai^ or in the 


would otherwise collect and become putrid 
L Gases of epithelial cancer of the tongue are not 

^ very encouraging, for the operation of excision of 
\ the whole tongue is very generally fatal, and even 
\ when the patient escapes from the immediate 
'' danger, the reenrrence of the disease is too often 
c rapid. Still, from the intense suffering of the 
patient, the operation may be had recourse to 
for the great, though temporary, relief which it 
affords. Hie diagnoses of these cases is, however, 
very important. In a case I saw lately, the 
patient was suffering from what seemed to be 
very marked malignant disease, but which turned 
y out to be merely a chronic syphilitic affection of 
the tongue. The patient recovered after trach*" 
^ eotomy had been performed. There waa 
^ maUg^nt disease present, but simply a 
ulcSIatioflr^rf the back part of the tongue; ^ 

vMl^lMDOura developed in tlw ewwjjjjetfe* 


: of the soft paletei 
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are genendly of a bei^ga character, and of fibnma stmetiire ; sometimee 
tbough r^jr, fatty^ but firmer than the ordinaiy adipose tumour. In 
many caiM ^ese palatine growths are of considerable size, and pendu- 
lous^ at other times we find the tumour embedded in the palate, but 
looifely connected. In either case their rmnoval is obviously the pro- 
ceeding to be adopted, and this is easily accomplished. In the case 
6f pendulous tumours, the root of the pe^cle should be included in an 
elliptical incision, to divide the mucous membrane of the palate around 
it, and then either twisted or cut out, so as to leave no portion of the 
pedicle. Those tumours which are embedded iu the substance of the 
palate are removed by a longitudinal incision tlmough the membrane of 
the palate directly upon the growth, which is then fixed with a sharp 
hook, and readily turned out with the handle of scalpel In cases 
on which I have operated I have never required to tie any blood- 
vessel 


NOTE. 

Use of Thermo-Cautery in Excision of Tongue. 


Shortly after the Second Edition was published, I had, whibt in Paris, 
an opportunity of witnessing the first application of Poquelin’s cautery by 
Professor Bichet in an operation on the rectum, and felt satisfied that when 
perfected, it would, for practical purposes, supersede the Ecraseur and Galvano- 
cautexy in such operations as partial and complete excisions of the topgue. 
I accordingly obtained one os soon as possible, and have since then repeatedly 
used it in such operations, and have found it useful, in so far that it exuAdes 
the operator to perform the early stages of the operation almost or altogetter 
bloodlessly, thus averting the danger of blood getting into the aiivpaamges 
during the operation ; hut I never use it now to divide the lingual artery, for 
it almost invariably fails to arrest the bleeding from that vessel, and then the 
ligature is less secure against secondary haemorrhage when the slough separates. 

Let'Us suppose that one-half of the tongue is to be removed. The division 
of the soft parts and section of the jaw are effected os already described, and 
the portions of the jaw held widely apart. I then with the cautery divide 
the 3palato-glosRal pillar of the fauces thoroughly, so as to expose the posterior 
part of the tongue ; after which I divide the mucous membrane connecting 
the jaw to the side of the tongue. These steps permit the tongue to be drawn 
forwards, and to the opposite side. The assistants then draw the tongue 
Well forward, mid stretch it from side to side by means of the ligature pas^ 


through its tip ; whilst the suigeon divides the tongue in the line of its rapha 
with the cautery knife, cutting slowly, from the base towards the apex, tha 
knife being kept at a low red-heat Next the genio-hyoglossus muscle li 
divided foom the floor of the mouth to the body of the os hyoides. Thfi 
operator now lays aside the cautery, and the tongue being drawn to the soumfl 
fode for the great comer of the hyoid bone and dissects carefully thri>tWfll 
;jH^gmig)oB8us till he exposes the litigiial artery, which is thcaoi tied betWMV 
and divided, the removri of the diseased part being . 

ja«pair of probe-pointed scissoni* 



LE(;TIJIiK XC. 


f N iri.'ir-- (iK I ifi'. Jaws- -Kuiclnn* ol tin* lT|»n»‘r J.iw - Fraflmw. of llio Lowrr .Faw — 
C-iiisi'S t>f 1 )i.sj»l.icom(‘iit Dislocations of I iowcr .law MiJlioJ of 

lo'diiflioii— -Disr.isrs of Ihr Jaws- -AI ihtss of tlui Aiitniin t’ J I iifljinoic ; its 
Swiijiloms ajid Tii'almciit - A1»hv\ss in Lower Jaw K|nilis — ('vsli/ Tiiinonrs of 
rji|u'i aiij r.owcr Jaws - -SiiujJc and Mali^'iiaiit Tnmonis of IIjc Jaws Kxcision 
of 1 In* r|ij)cr Jaw - -Vai ions Mctliods (*f pci li.nniiii^ tin* 0)»c)-al ion- -KxcisKtn of 
the Lower Jaw- f’aiti.il L’eseetioiis-'Disailieiilalion of llI(^ Lowi'j-Jaw — K\< ision 
of the CiMitral I'oition of the Lower Jaw. 

TllEUpper iind Lower flaw sure IroqiKMiUy the seat of diseased conditions, 
which r('(|nire operative ]iioc(‘iliir(*. for tlnnr enre. Tlie forms of (lis(‘ase 
most fr('([in'nlly nuA with in the maxillary Lones (;r their covt‘rin^L;s ai*(* 
-----abscess of the anlriiTii of lliLdimore in the njiper jaw, or aliscess in 
tlio body of the low(‘r jawdn'iie, with expansirm of its struct iin* ; epulis, 
cy.stic and fibrous tumours, osteo-fibroma and osteoma ainouf^st tbo 
simple growths; and the did erciit forms of medulla ly tumours, fi’om 
those of lihroid or Ji]»ro-[)]a<{ic structure to tliosii of true cercdjrifonii 
consistence, amongst tim malignant growths, d nnumrs of tin; latter 
class are unfortunately mueh inon’ common than the simple. 

FjiaCTI/UK of TifE Vpver Jaw is not cmnnion, excejit as the 
result of direct force, sueli as a blow, or a kick from a lioise. In 
general the injury is easily diagnosed on aecemnt of the swelling and 
the mobility of the alveolar proeciss. Jn a casi^ lately under my care 
in hospital, tliere av:h .a dis}ila(*ement Wiiicdi might have given rise to a 
dillicuhy in tin* di igiiMsis. Tim case sbrulated oim of tlislocatioii of 
the. lower jaw - -tlu molar teet].v(,f tlie n[)p(*r jaw were jiiislied down- 
wards, and did not correr j;on<i to those of the lower, tin* mouth could 
7iot lie closed, and tiic lo\v(‘r jaw s(M*me<] to project. Jlut it Murs 
merely the back part ot th<‘ loNcer jaw which was pushed down, and 
on examining the parts fully, the inj”ry was easily diagnosed and 
remedied. The treatment of fr.actiire of the upper jaw is to model the 
parts into positio.. a.s far as pos.sibks and then to apply a bandage or 
handkerchief, to retain the jaws in appOsitif)ji. 

Fracti'Iies of tifk Lower Jaw' are very common, and may occur 
at almost any point of the bone — tlirough the angle of the jaw, for 
example. Not uncommonly we have a double fracture, the jaw giving 
way at the angle, and at a point a little to one .side of tlie symphysis 
on the opposite side of the jaw, or on both sides of the symphysis. In 
these ca.scs we find that the gum-texture is generally torn, so that the 
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fracture may almost be called a compound one ; but it is not a com- 
pound fracture attended with any danger, for there is merely a slight 
laceration of the gum. True compound fracture of the jaw, with an 
external wound, is usually a very severe injury. In fractures of tin; 
jaw the teeth are generally displaced ; the last molar tooth is some- 
times split up, and the fragments remain in position, and we must 
examine for this at the time, as the sooner (he s[)lit portions of tlie 
tooth are extracted the better. This should be doTn‘ at first, and we 
should see that the fangs of the tooth are taken oii(, for if left in Cir. y 
may enuse necrosis after the fracture has uiiitcil. 

In these, as in other fractures, the displacement is due ])artly to 
^the direction of the force inflicting the injury, arnl ))artly to muscular 
ration. AVlieri the fracture is at or near the angle of the jaw, very 
little displacement occurs, because the portion of the masseter muscle 
attached to the outi^r surface of the bone, and the internal pterygoid 
attached to its inner surface, mutually counteract each other, and 
maintain the fracture in position. When the fracture is iK'arer the 
chin the angle is kept pretty much in position, but the a(;tion of the 
mylodiyoid tends to draw inwards the body of the jaw, and so gives 
rise to sliglit dis])lac(;mcnt. When there is a fracture near to and on 
both sides of the symphysis, that part, <leprived of its lateral siii)port, 
is acted on by the mylo-hyoid, gcnio-hyoglossi, and dej)ressor muscles 
of the lower jaw, and displaced downwards and backwards, and there 
is genorall}^ consid<;rablo deformity, in fracture of the neck of tlio 
condyle, the external pterygoid being unopposed, we might expect 
considerable displacement, but in several cases 'which I have seen 
scarcely any deformity existed. 

'fhe Treatment of fractur(*s of the lower jaw is very simple. We 
model the fractured portions into position, and fix the jaw hv bandaging. 
When the teeth are tolerably complete, or even hen only one or two 
remain in the lower jaw, if we can oppose these to corresjjonding toetli 
in tin; uppt'r jaw, they serve as fixed jioints for aj)plying pressure. 
But it' the teeth are very iri’egular, so that we eaiinot do this, then vre 
are recommended to insert some substance — say a wedge-shaped piece 
of cork or of gutta-percha, grooved to receive tlie teeth, or Masrayths 
apparatus — on each side between the jaws, to k(‘ep the lower jaw from 
twisting. Thi^s, however, is not often necessaiy. The only case in 
which such an a])paratnH is needed is when the patient has a perfect 
set of teeth witliout any having been displaced, for, under these 
circumstances, the patient cannot be easily hul otherwise. In most 
cases all that is required in the way of treatment is to kt'ej) the teeth 
of the upper and lower jaws fixed against each otlier ; ami tins is done 
by applying the four-tailed sjilit cloth or bandage round tin; jaw and 
head, as represented in plat<; VI., fig. 9. Formerly pasteboard splints 
were put on the jaw, but these are really of very little us(‘, as there 
can he no eounter-pressurc, and tlie tendency to dis})lacemcnt is not 
outwards but towards the mouth. 

Dislocations of the Lower Jaw are of two kinds — the complete 
or bilateral, and the incomplete or unilateral. The unilateral disloca- 




0frhig to tbe ot)^ and dliwiwft $0m9^ 
t^vristmg of the features oiieiMdOM lifi lu 1 
» less distortion, and the mouth sul^> 

looked. The dislocation la p)m^7 occasioned hy^s 
exertion of the patient, as m yawning, or laughing in 
Under these circumstances tl# ocnonoid process sUps forward i 
fixed, whilst the condyles glid^ from the glenoid cavity in i 
root of the zygomatic prooeiX There is a hollow felt at the in| 
tioD, and the line of the taeth does not correspond with that of ; 
in the upper jaw. These onnditionB, togethei with the inability <i 
patient to speak, show the nature of the injury, 

The method of reducing the dislocation, whether nnilatecnl ^ 
bilateral, is veiy much the same. Our object is^to bring down thiA * 
coronoid process and condyles from whore they are fixed, to allow the 
temporal muscle to act on the displaced bone, and this is done by 
raising the chin while we depress the angle of the jaw. The thumbs 
are placed on the last molar teeth, and tlie fingeis under the chin. 
By means of the thumbs we then depress the angle of the jaw, and 
push it backwards, whilst the chin is tilted forwards, and in this way 
the disloeation is in general easily reduced. Some recommend that 
the thumbs should be wrapped in a handkerchief oi towel, to protect 
them from being bitten, when the condyle becomes leplaced suddenly 
by the powerful action of the temporal muscles. I have never seen 
any great necessity for this precaution, and if the operator does not 
take care of his thumbs, he maj'^ be none the worse of being taught by 
ex^tfaience. The bilateral dislocation is in most cases somewhat more 
to reduce, but still it is generally easy enough. After tlio 
ItoAuction has betn effected, we must apply a bandage, and keep the 
jasf fixed for some time, as this dislocation is very apt to recur when 
it has once happened; especially in females of a hystcncal temperament^ 
in whom dislocation of the jaw is not uncommon. 


Abscess of the Antrum is a very common affection. The abscess 
is usually the result of inflammation of the lining membrane of the 
cavity, caused by cold, or the irritation from decayed teeth or stumps, 
and not unfrequently iiom the pivoting of artificial teeth, leading t6 
irritation. The symptoms are intense pain and tension felt in the psii^ 
the pain very similar to toothache There is considerable fever, tbem ^ 
acute oedema of the cheek supervenes, and on examining from 
mouth the mucous membrane is scon to be tense, and the anterior ^ 
Wall of the antrum is felt to bulge forwards, and has a peculiar elastifej?;j 
feeling to the touch. The disease is in general easily diagnosd^’^^^ 
ijidiihough, under some circumstances, it may simulate more serious diseitild ' 
of the upper jaw, as was the case in the child from whom the accom^ 
panying sketch was taken. In it the swelling began about eight ' 
months after birth, and had attained the size shown when the child 
was Btde Mom than two years The teeth which had appeared 
were iineguI%jU«nm «d the palate pressed down on the 

affected THie tiimoui^^i«bd(f consistence, pretty firm 
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t ^ Aa the question of such an opera- 
,tim on so young a j^d was a very 

eatious one, it was decided to watch \ 

the case, in hospital. A few days ^ "% i $ \ 

• afterwards I found the guA fluctu- y • 

ating near the jdveolar process, 
and on makmg a puncture puru- 

I lent matter flowcA I then again pushed a bistoury deeply Into the 
tumour, and on this occasion matter gushed out I enhuned the 
opening freely, and on passing my finger into the antrum X loimd a 
tooth lying loose in the cavity. This was removed. Gimdnally the 
swelling and defoimity disappeared, and the little patient made a good 


recovery. 

If the disease has occursed slowly, more in the form of obronio 
♦baTi acute abscess, the symptoms are modified in their intonsity, 
a f l mr a time pus and muco-pnrnlent matter escai>e through the opeaihg 
from the antrum into the middle meatus of the nose, when the patisht 
is recumbent, and the matter is felt passing downwards. The ear^ W 
palliative treatment h to lemovo all obvious sources of imtation, and 
to allay pain by anodyne fomentations to the cheek. So soon as we 
are satisfied that there is pus in the antrum, we should extract the 
tooth corresponding t(k the cavity, anti perforate the alveblus into the 
antrum. This, however, is taieiy sufficient. We must moke an open- 
ing through the anterior wall of the cavity with a stout bistoury, and 
remove an oval portion of the panetes of the antium. Thus a fiee 
,«acape of pus is permitted, and we can thereafter syringe out the cavity 
iiwiee a day, and mject weak stimulating lotions to promote the cure. 


In Abscess in the Lower Jaw, owing to the increased thickness 
of the bone corresponding to the purulent collection, diagnosis is often 
tW dilcult, and we must trust chiefly to the history of the case in 
eonjiiection with the appearance of the affected jaw . In some instanoea 
ite may he obliged to make an exploratory perforation to make qqit« 4 
Bitfa. In many cases the oozing of matter by the side of a tooth w^ 
guide us to the right condnsion j and if there be any decayed or loowt ^ 1 
teeth, it is advisable to remove them, and then tire escape ^ taa ijtwif ^ 
will at once satisfy us of the presence of an abaoesa w some fawtMpfMI 
the osseous walls of the bone expand witiwat 
like parchment Tim the diagnosis i* «id dm 



Ab opening is n^wSe &ihe/^^anded boiie.^i^>A 
porlaon out out to- permt fr*^. for lihe pu% Ife those; ca(jai 
the bone is thickened, we a small tfepaa to 

After evacuating the pus, is adopted aS ^ o|i|e 

of abscess in the flapper jaw-yj^v" - " J ‘ 

Epulis is a fibrous tunii^r, arising from the gum<te:ldiurei a^; 
resembling it in structure, ^eminent and irregular on the sur&^ 
It is a perfectly simple gro^h, and generally arises in connection wjlii 
irritation from decayed teeth apd an unhealthy state of the alveolibr 
process. In excising the tufiaour it is always advisable to remove thU 
underlying portion of the alveolus with the cutting pliers, to ensure 
complete removal of the growth, and any likely source of initationi 
In some cases when the tumour is merely cut p£F from the gum ifi. 
returns. This is not due to any malignant tendency, but only because 
the tumour takes its origin from the periosteal covering of the alveolar 
process, and has not been thoroughly removed ; hence the propriety of 
making sure by removing the portion of the process corresponding to 
the tumour. 

Cystic Tumours op the Jaws are very common. In the upper 
jaw the oyst is generally in the antrum, and in some cases of chronic 
abscess of the antrum, the general appearances and symptoms are not 
unlika Indeed, in many cases, supj)uratioii in such cysts often occurs 
in consequence of irritation. In one case of a young woman, whose 
upper jaw, on both sides, was affected, I found that the cavity on the 
one side contained the ordinary glairy cystic fluid, wliilst on the other 
tiie antrum was distended by thin purulent matter. The cystic 
tp^Qur is distinguished from the acute abscess by the absence of 
i^mptoms and the acute oedema of the cheek, and by the slow 
and.re^Iar increase of the swelling. 

The TrtaJhnmt is very similar to that of abscess of the antnim. 
We open the anterior wall of the cavity, and remove a portion of *^it, 
sufflciently large to enable us to evacuate the contents of the cyst, and 
apply tincture of iodine or solution of nitrate of silvt?r to the interior 
of the cyst, to destroy its secreting structure. The osseous walls are 
in general so thin, almost resembling parchment, that there is no diffi- 
culty in opening them with a common bistoury and removing an oval 
portion with curved scissors. | 

Cystic Tumour of the Lower Jaw is also a not uncommon 
affection. In some instances it is simple cystic expanf=»ion of the bone, 
and is usually situated near the anterior surface. In such cases all 
that is required is to open it up. and with a small pair of bone-pliers, 
cut away as much as possible of the projecting anterior wall of the 
and then apply nitrate of silver or chloride of zinc to destroy the 
remaining cystic surface. When this is done, the cavity granulates, 
the* thickening around becomes absorbed, and the cure is completed. 
But if the *!etam, or fungoid projections take place, or if the 

cystic multitocmlar, then the safest practice is to 

excise the the jaw growth is situated. 
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llbe other foms of tumour to which the jaws are chiefly subject 
tiw^osteoniia, osteo-fihroma, fibrous tumours; and tie different forms of 
malignant growths, and these present the ubual characters and history 
of such tumoura When speaking of malignant tumours of bone I 
referred specially to the tumours of the upper and lower jaws in regard 
to their peculiaiities, so that I need not dwell on them again.^ In 
all the simple tumours there can be no question of the propriety of 
their early and complete removal, before they involve a large amount 
of the bone, or ovci -distend the skin, or become adherent to the soft 
parts from mflammatoiy action. At the same time the bulk of the 
tumour, supposing it to be simple, is no objection to its removal, nor 
does it much incicase the difliculties of the operation, unless the soft 
parts have ulceiatcd from piessme, or become adherent In the upper 
jaw especial]} , a laigc firm tumour, sueh as that represented in fig 184, is 
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often removed u ith gientei f uility than a small i»ne, from the amouik 
[ leverage u Inch it afloids, ind bc( ause the osseous coiin(»ctions arc thmnlL 
^by the* pressure of tiu' giouth In large simple tumours of the upper 
jaw, in winch the skin is tmst, thin, and adhtreut ovei the tumour, by 


carefully pLunnng our incisions it is surpusing how little difhcultv arises 
m bunging the parts into cont u t w ithout ovcrsti etching them , whilst^ 
even m extieme cases, ]»Usti( ojiei itions enalile ns to fill u]) the gap. 
In one case of nialignaiit tuinoin of tlie upper j iw, which 1 alluded to 


when lecturing on nitiligtiant tniuouis ot bone, and m which all the 
soft texlurts of tlie ch(i)» lujun.d to be umo^ed with the growth, I 
dissected a laige flajj to foiiu a iMW (heek, and tlie patient made f 
good recovery at the turn, although she died about two years aftei>- 
wards from rocurronce ot the disease in the superior maxilla of the 
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opposite side. The appearance of the patient immediately before aid 
after the operation, is sho)rn'iii plate XXIX., figa 1 and % 

I shall now proceed to the orations required for the removal d 
such tumours. / V ; ' 

In the lower jaw, even in4i|^ht growths, being more circumsciib^ 
anatomically, if they arise in interior of the inferior maxillary bone, 
may be removed by operatiopirith better chance of success than in the 
upper jaw. For in the case tumours arising in the anti'uin we have 
not the same limitation. generally, in such cases, the tumour, 

before it shows itself towards the face, has afiectecl the base of the 
cranium. Such soft growths, indeed, often arise in the ethmoid cells, 
and then we cannot extirpate the whole of the disease, lii tumours of 
a more fibro-plastic character and less rapid growth, how(‘,v(^r, we may 
give the patient the beneht of the operation, though the growtli may 
jKissibly recur. A good practical rule in regard to tumours of the upper 
jaw is, not to interfere when there is projection of the eyelids an<l vye- 
balls with eversion of the eye, tlie latter symptom especially shows 
that the tumour has coinincncod in the ethmoid hone, and is bulging 
outwards the contents of the orbit. 


In Excision of thf Uppeh Jaw the lines of incision uill depend 
*-^^drely on the size of the tumour. Sometiimjs an incision made in 
“^^iddle line of the upper lip will enable us to lift up t])e ujjper lip 
^9%eek, and remove the tumour ; for wo umst k(‘ep in mind that 
of the soft })arts forming the clioek and nose, as well as 
of the nostril, give us great space wdicn tlie lip is divided, 
® A® remove a tumour of some l)nllc, afiecting only the 

■ ^ superior maxillary bone. If the malar hone 

nrtlip disease, or reijiiiro to removed, 
,i^»'^^eiilarge thc^ incision nj>wards, along the side of the. nose toward.s 
canthus, and arc thus enabled to dissect back a flap sufficient 
Tf c open ^ parts beyond the tumour on each side. Tlie incisor teetli 
, , ^’always be extracted before beginning the operation, 'fo divide 

of the • connections, wo require, after tlivision of the soft parts, to 
through the bone at its outer attachment wii-h tlie molar, Hum with 
of bone-pliers we cut through the nasal priu^ess of the luaxilhi, 
^ H lastly, after dividing the soft eovering of the liord jialate, we 
^ atroduce a narrow^ saw into the nostril, and s\aw very deejdy in front 
through the bone. In all cases we divide the coviiing of the liard 
palate longitudinally, and the soft iialate transversely out, towards the 
tuberosity of the jaw. 

It is very rarely, however, that the superior maxilla alone is affected, 
and in cases such as that represented in plate XXIX., fig. 3, we require 
to dissect a larger fiaji by a rather different form of incision. We first 
make the same incisions as described in the preceding piragraph, and 
then divide tlte internal canthus, to sejiai-atc the. lower eyelid. The 
large flap obtained in this manner, when dissected off the bone, lays 
bare the entire surface of the upper jaw and malar bone, and enables 


us to r6mWe;\ft . tumour rf any siae. We must be very careful in 
clearing the floor of the oAit.j, aJtliin copper spatula should be used 
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: ,:fewar(J the ]^arts within tliat cavity. The malar bone is generally 

dense, and requires a deep section with the sa^". It is sometimes 
vqjry difficult in such cases to get ttie soft palate divided properly, 
pwiitg to the tumour being close; to the teeth, and pressing down 
towards the tongue. 

When we remove the whole of the hpper jaw in this way, the wound 
is entirely in front of the soft palate. When all the bleeding has been 
arrested, some slips of lint are introduced into the large gap left by the 
removal of the jaw to support the cheek-flap, which is then adjusted. 
These slips of lint are removed in a few days through the opening 
in the palate. The incisions of the face generally heal by the first 
intention, and very little deformity is left. (See plate XXIX., 
fig. 2.) 

Excision of the whole ui)pcr jaw and malar bone, for these large 
tumours, may also be effected by means of a single oblique incision 
through the chcelc. Tlie incision is commenced above the zygomatic 
process of malar hone, and carried obliquely downwards and forwards 
to tlie angle of the moutli. The soft tissues of the cheek, lip, and ala 
of the nose are tlien detached, and drawn upwards and inwards, so as 
to expose the body of the tumour, the nostril, and ascending or nasal 
j)roces6 of the maxilla. TIk^ attachments of the temporal muscle in tfc? 
zygomatic fossa are next separated. The soft palate -and* 1:110 osseous 
connections of the tumour »ire then divided, and the jaw removed a« in 
tlie ojierations already described. 

The metho<l of oiicrating for Excision of the Lower Jaw will 
depend on the nature find extent of the disease. In simple growths 
all that is required is to remove the tumour, together with a portion of ^ 
sound bone on either side of it, for there is no 
tendency to reproduction in these cases, lor 
cxamf>le, if a firm tumour of a non-malignant 
character exists in tlie lower jaw, we do not 
require to remove the angle of the jaw or the 
chin, hut merely to go a little beyond tlie 
tumour on each side, and complete its resection 
with cross-cutting pliers. Even in such cases as 
that repjesented in fig. 185, alfccting the centre 
of the lower jaw throughout its entire depth, 
we do not require to remove tlie lateral portions 
of the bone, we merely require to remove the 
tumour, along with a small pf)rtion of the jaw 
on either side of it, and we may do this and 
leave very little deformity. In a case I operated 
on lately for disease of the bone, the dis- 
eased portion included nearly twodhirds of the 
horizontal })ortioii of the jaw, and yet it was 
removed with hardly any external incision. I merely made a small 
incision on either side, to allow me to introduce a narrow Saw to cut 
through the bone. The lip was then turned down without cutting it, 
and the mucous membrane and soft parts separated from the bone. 
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The precaution was taken ^6 Sx .the jwiiit of the tongue, which 
retract and turn upon itself, a^j^l^eate the patient In any turnout 
not involving the angle of thCi may be followed out witW ; 

out making any large 6xtelt3(iilrl|^i»on, and merely leaving a 
opening for the escape of the )^|i(iiarges from the wound, if necessai^^ 
In other cases, where we havoM' tumour of the lower jaw occupying 
nearly the whole of one side bone, if the tumour be at all of a 
doubtful character, the wholo'jiateral portions of the jaw ought to be 
removed by disarticulation, if we leave a portion, such as the 

angle of the jaw, then if the should return, and we subsequently 

require to disarticulate, the -^Mfficulty of doing so becomes very great 
from the want of leverage, and in some cases the use of forceps to grasp 
the bone will not answer, as the bone is soft, and gives way under 
their pressure. Then we require to dissect the part out, whicli is both 
difficult and dang^ua lienee, I think, the best plan in all such cases 
is at once to remove by disarticulation the whole lateral i)ortion of the 
jaw, at or within a short distance of the symphysis. 


The operation of Disarticulation of the Lower Jaw is performed 
in various ways. At first it used to be done by means of an incision 
fro m tbft angle of the mouth running upwards towards the zygoma, 
and anothe!f“fiPQ33^^ downwards to below the base of the 

jaw. The large flap so formecFwks di-^ss^’Cted back, i-lie hone then sawn 
throiigli near the symphysis, the temporal muscle divided, and the bone 
exposed at its articulation, and readily removed. But this method left 
two very ugly scars across the face, and the mouth was divided at two 
poimta Another objection was tliat there was no small risk of dividing 
t^Opfux^tid duct, and it makes a great difterence wlicther we divide 
fho main duct or mendy branches of it. In cases where tlie substance 
of the parotid gland is cut, we have a little saliva oozing out for a short 
time, but this disappears gradually ; but when the duct is partially 
wounded, we find generally that the saliva makes its way out by the 
wound, and so keeps it open. The principal olijection, however, to 
this method, was the great deformity left 

The method generally adopted now is to begin the incision above 
the articulation, and in front of the temporal .artery, carrying it deeply 
down to the hone along the ascending ramus of the jaw, and carrying 
it forwards under the horizontal ramus till w’e come to the point where 
the section of the bone is to be made, and tlien curve it gently up 
towards, but without dividing, the lip. 

In making this incision the facial artery should be secured before 
being divided, or it may be conimanded by acuju-essure applied to the- 
vessel below the jaw. The large fla}) marked out is dissected rapidly 
upwards and forwards, and the bone exposed. A narrow bistoury is 
passed towards the inner side of the jaw, so as to clear the bone, which is 
then sawn through to a certain extent, and divided with the bone-pliers. 
By using the divided ramus as a lever, the coronoid jirocess is brought 
well down, to us, to feel itr sod so to divide freely the attach- 
ments of tb?t musele. the jaw is turned outwards, and 

readily disarticulated. There! Uilich risk of wounding the internal 



m 


attery if we opeti theji^&i infrojxl;^ and keep the edge of the 

- This is the plan I usually adopts but, as regards its results, it 
^ems questionable whether the two ^Ojars caused by the old method, or 
t]^ effects of this plan, leave the worst tod of deformity. There is no 
scar left in this method, but there is i^ten complete paralysis of the 
fa(ie, from the trunk of the portio dura being divided in the operation, 
which it was not in the old method He only way to remedy this evil 
is to nd&e the incision along tlie base, and merely curve it up slightly 
over the angle of the jaw in raising the&p, and then dissect very close 
to the bone, so as to avoid the trunk of tibe, portio dura. This renders 
the disarticulation more difficult, but then there is no loss of nervous 
power or expression, there is less inequality in the two sides of the 
face, and no twistiug of the features. In eases where the turnout i$ 
very large, however, we can scarcely do this, for then we require to 
make a very free incision to enable us to disarticulate easily and safely. 
After securing the bleeding vessels the line of incision is accurately 
closed by points of silver suture. The patient should b^ desired to 
lie on the oi)posite side, to prevent the saliva or discharge .reating in 
contact witli the wound. 

Some details require to be specially attended to. ln^ J»akmg-(»H3r*” 
first incisions the fachd artery should be ligatured ‘if^^JCfte^ie Wfore 
being divided, for it bleeds very profiisely, and may give a g^t deal 
of trouble. Of late, in excising either the lower or Upper jaw, I 
have, with great advantage, ilsed acupressure on the facial artery below 
the jaw, to ccimmand the bleeding from it both during and after the 
operation. The teeth corresponding to the point of section of Iha jaw 
should be extracted before the operation. The flap must be dis^ted 
up very rapidly, and the edge of the knife kept directed towards and 
close to the bone. The bone is cleared a little external to the 
symphysis, and sawn through there. We should not attempt to divide 
the bone with cutting pliers too soon. The saw should be made to 
act chiefly on the base of tlie 'jaw, which is the densest part of the 
bone, then the division of the bone completed by the bone-pliers. The 
key of the operation in disarticulating the jaw, is free and early division 
of the temporal muscle at the point of attaclunent to the coronoid pro- 
cess of the jaw, and then forcing the jaw outwards. In generi^l, when, 
after section of the horizontal ramus we depress the jaw, the coronoid 
jjrocess can be readily felt, and by cutting upon and around its point, the 
attachment of the muscle is divided at its narrowest part. The bone 
should then be not only depressed, but turned horizontally outwards, to 

• facilitate its disarticulation. In one case in which I operated for osteo* 
fibroma, the coronoid process was so altered in structure as not to bc^, 
distinguishable by the finger, so 1 cut through all the textures with tko 
bistoury, but finding that the point of the process still remained in the 
muscle left, I drew .it down with a vulsellum, and removed it. 

The method of excising the central portion of the low^ jaw 
depend on the nature and extent of the diseai^ 
the operation is undertaken, I have alluded to 4 I 

effected removal of the symphysis, and a large portion of the base, of 



854 


JRE<?IOmL SURGERY, 


the lower jaw, with scarcely any external incision — ^notebly two 
incisions to enable me to introdnoo the nartow saw to divide tte hcM: 
on each side, and then separated the detached portion from within 0ie 
month. But when there is a or projecting growth, such as that 
shown in fig. 18C, we must ifpceed differently. In some cases, 

means of a free incision along the inferior 
mai^ of the base of the jaw, with a little 
diss^tion we clear the lower lip from the 
bone, and draw it upwards, next cBar the 
bone from its attachments on its inner sur- 
face, and saw it through on each side wide 
of the tumour, and so remove it. In other 
cases we may require to make an incision 
through the lip in the central line, and an- 
other at a right angle to it along tlie base 
of the jaw, reflect the flaps, and saw through 
the bone at each side, detach the soft parts 
from the inside of the jaw, and thus remove 
the diseased part. In some respects, so far 
as the manual pi‘ocedure is concerned, the 
excision of the central q^ortion of the jaw 
may seem, and indeed is, a com])aratively 
cas}^ operation. But, however performed, it 
is a very dangerous one, and the danger is 
peculiar ; it consists of the risk of suflbeation from retraction of the os 
liyoides and tongue, wdien the attachineuts of the niylodiyoid, geuio- 
hyok^ and genio-hyoglossi muscles are divided from the bone. To 
aV<^ the immediate risk during the operation, w^e fix the tongue by 
means of a strong ligature passed through it near its tip, and held hy an 
assistant In most cases this suftices, as the tendency to retraction 
generally soon passes off. We cannot, however, trust to this, as fatal 
cases have occurred at a later period, and hence in all cases the ligature 
through the tongue sliould be fastened to the inside of the lip or to a 
silver wire stretched between the teeth on each side of the section. In 
a case which I recorded in 1842, where I required to disarticulate the 
lower jaw of a woman (plate XXX., fig. 1), in whom the opposite side 
of the jaw had been provion.^ly removed, I determined to leave the 
symphysis, to obviate the risk I have just mentioned ; and, supported 
as it was by the old cicatrix of the soft parts, it effectually prevented 
it, and permitted a greater use of the incisor teeth than I had anticipated. 
(See Clinical Cases.) ^ 

After operations for removal of portions of the lower jaw, the use - 
of the simple apparatus first suggested to Mr. Liston by the late Mr. 
Nasmyth of this city will be found of great service in preventing twist- 
ing of the remaining parts of the jaw. The apparatus consists of a case 
of caps fitted to the teeth of the upper and under jaw of the sound side. 
This is prepared before the operation, and then fitted on so as to retain 
the sound poriion in position, and prevent twisting of the face. This 
apparatus is also as has been already mentioned, in some cases 

of fracture of the jaw. 
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iNJi’nii.s AND Dl.si \si:s of Kak —Foreign Bodies iu the Ear, and Modes of Removing 
tlnMM -Obsliiiftifui of External IWago by Inspissated Ceraiueu— flczematous 
AUWHoii of AiiiiMe and FasHUge — Otitis — Otorrlicea — Polypi and Polypoid 
(!nn\lljs in fho External I’assage -AiTeetions of the Eustachian Tube — Eusta- 
chian Catlieicrisin - Use of Poynbec’s Artificial Membrana TymjMini. 

TifK LiMrrs {)f the course force mo to confine myself to a general view 
of tlio more ordinary aeciihuits and diseased conditions of the eaia^ 
which y(»u will have to d(‘al with in gcmiral practi^t 

Wowudw, of f\vo ovttTiial ear, or anricle, are not unebminon, but 
rcMinirc no special treatment. In some instances the whole auricle, or 
large portions of it, are iletached, and the result is very great impair- 
metit <»!' lustring on tlio jnjured side. In cases where the whole auricle 
lias been carried aw.iy the ])afieut must have bad a very narrow escape 
for liis life. In one, wliieh occurred in my hospital practice some years 
tigo, it i.iilway )>urti‘r was thrown down by the temlor of an engine, 
and his ear det,u h(’d evee])t at one point, where it was hold by a thin 
slip of skin. Tliis was cut through, and the patient diil well ; but his 
lioaring on that >»ido n.i'i lUMi’ly lont. I got an ear modelled in vulcan- 
ised india-ruhher, to sei\r* as a substitute; and this did assist Im 
heaving a little. A late highly rcspecte<l pliNsiciaii of this city, who 
in his youth had been an otlicei of liglit infantry, had the greater part 
of his ear ciirricd away by a round shot at the battle of Waterloo ; so 
that, ui both thcrio instance's, the head must have had a very narrow 
escajK*. 

We are frerpieiitl} called on to launovo foreign bodies which have 
he(3n jmslied into tlu' extermil meatus. These accidents generally occur 
in 3 U)ung children, and the sub.stances inserted are very various — small 
stones, })eas, glass heads, and the like. Here, as in similar accidents 
in the case of tlui nostrils, abortive attempts are too often made before 
tlie little ])iilient is liiouglit to the surgeon, and the difliciilty of remov- 
ing the foreign body very much increased thereby, lu proceeding to 
extract forefgii substances from the car, wo must bear in mind the 
delicacy of tbe organ, and risk of e.xcitiiig diseased action in the middle 
and internal car, and the danger consequent on the close proximity to 
the brain, more (‘sjx'cially in >oiing chiklrcii ; for death has sometimes 
followc'd violent or ill <lirected attempts at extraction. In cases where 
the cliihl is brouglit to us before any iiiterferouco has been attempted, 
if the substance can bo readily seen, there will l)e no great difficulty in 
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removing it. The patient’s head being firmly held, a small lever-^ciop 
should be passed fairly over and beyond the foreign body, and th^ 
the handle of the curette raisodj^ imd the instrument used as a levear 
tilt out the substance if impa^d ; or, if it be loose, the curette is 
merely used to draw it out In cases where attempts have been mada 
to extract the substance, andin which it is deeply impacted, we must 
proceed very cautiously, as the membrane of the tympanum may have 
been ruptured, and the fore^ body impacted deeper in the middle 
ear ; and I have known instances in which the promontory of the tym- 
panum has been mistaken for the offending substance. In all such 
cases of impaction it is essential that the surgeon should see the foreign 
body ; and, as the membrane of the meatus is swollen, and the passage 
blocked up or encrusted with blood, this must be cleared away. The 
first thing, therefore, that we should do, is to syringe out the passage 
with tepid water 5 this will allay the irritation and remove the coagu- 
lated blood, and then, by means of the tubular speculum, we can ascer- 
tain the presence and position of the foreign body, which the lever, or 
ear-forceps, may be used to remove. I have already said that no violent 
r haphazard efforts should be made with instruments. In some cases 
law/Aimr] »» stream of tepid water, forcibly injected from a syringe, 
succeed, when violent efforts with lu'strument® Would 

advise this last-mentioned method to be used in the first instance in 
cases where glass beads are impacted, as these are liable to break in 
using the lever, and the fragments may lacerate the passage. After 
the foreign body is removed, if there be much irritation, the child 
should be kept very quiet, soft warm poultices applied over the ear, 
and other means used to allay the UTitation, and obviate inflammatory 
action. 

In both children and adults insects sometimes enter and lodge in 
the passage, or deposit their larvae in it, and give rise to great irritation, 
and the cause is not suspected. When their presence is ascertained by 
means of the speculum, they are easily enough destroyed and removed. 
A few drops of tincture of iodine diffused in warm water, a little olive 
oil, or a very weak solution of carbolic acid injected into the ear, 
speedily destroys and dModges them. 

The passage of the ear is often blocked up by masses of hardened 
cerumen, and the patient rendered deaf in consequence of the obstruc- 
tion. In such cases the ear should be syringed witli a tepid solution 
of bicarbonate of soda, or soap and water ; and if the masses of cerumen 
be very hard, the curette may be used advantageously to assist their 
removal. Thereafter a little warm oil should be dropped into the 
passage, and the patient taught to use a small syringe occasionally to 
prevent re-accumulation. In other instances an opposite condition is 
met with — want of the ceruminous secretion, and dryness of the 
passage. After considerable experience in diseases of the ear, I believe 
this condition to be very rare as a cause of deafness ; but it is so occa- 
sionally, and when present, the use of glycerine ointment — one part to 
eight of lard — ^Will be found useful. It should be heated and applied 
with a hair patimi, and the pasi^ge should be gently washed out with 
some weak ^kaline lotion from time to time. 
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auride, md the linitig meid|»riiiie of the exteitial passage of 
the ear, are frequently the seat of a troublesome eczematoue affection, 
attended with considerable local irritation, and which, if not checked, 
i^^t lead to chronic disease of the membrane of the tympanum. The 
auricle and lining membrane are red and glazed, and covered with a 
sort of scurf or scaly coating, beneath which a thin exudation is poured 
out There is intolerable itching, and occasional exacerbations of an 
inflammatory character. The best treatment is to apply to the parts 
a weak alkaline lotion, such as bicarbonate of soda, or borax dissolved 
in water, to which a little glycerine is added. After each application 
a liniment composed of olive-oil, lime-water, and glycerine, is painted 
on the surface. When the disease is very obstinate, a small proportion 
of tar-ointment may be added to the simple liniment. Internally, the 
use of sulphuretted waters is often of great service in promoting the 
cure. 

Inflammation of the Eatl — Otitis is fortunately in most in- 
stances limited to the external ear. Owing to the nature of the 
structure affected, it is an extremely painful affection. The pain extends 
over the side of the face and head, and is aggravated by movements of 
the jaw, as in mastication. There is often fulness or sweiling in the 
parotid region — redness and turgesceiice at the external meatus, and 
considerable constitutional disturbance and febrile action. In cases 
where the inflammation attacks the tympanum, the pain is intense, and 
accompanied by redness, pain* and swelling in the throat, with severe 
headache and sleeplessness. Occasionally the mastoid cells mid the 
internal ear become affected, and then all the symptoms are aggravated, 
and the condition is a very dangerous one. Besides the symptoms 
already enumerated; wo have pain, redness, and tension over the 
mastoid j^i^ocess and temporal bone in its vicinity, and the pain is 
intensified on pressure over the squamous portion of the temporal 
bone or the mastoW process. The constitutional disturbance is very 
great, and in the character of the headache, watchfulness, anxious ex- 
pression of countenance, and febrile excitement, resembles sympto- 
matic meningitis. 

In the cases in which the inflammation is limited to the external 
ear the Treatment consists in applying leeches in front of the ear, or 
behind the auricle over the front of the mastoid process, fomenting, or 
applying poultices over the ear, and dropping a little warm oil and 
morphia into the passage, whilst the constitutional disturbance is 
treated by clearing out the bowels and giving anodyne diaphoretics. 
Not unfrequently this condition is caused or kept up by the presence 
of carious teeth or stumps, and the removal of these should be insisted 
on. When the inflammation attacks the deeper parts of the ear, the 
danger is very great, and our treatment requires to be energetic. If 
there be pain, tension, or boggy feeling over the mastoid process and 
temporal bone, an incision should be made over the mastoid process. 
This will both deplete freely and directly the parts affected, and relieve 
tension. Poultices should be applied to the ear, and a blister to the 
nape of the neck. At the same time, a moderate dose of calomel should 
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h& giTen, and followed by a saline purgative to act freely on the 
and subsequently, antimony with opium, in small doses, to diminish the ^ 
force of the circulation and to as a diaphoretic. Sliould rigors occur, 
with feeling of increased tension, pr of fulness in the ear, we should:; 
examine with the speculum ; and if the membrane of the tympanum 
be convex and bulging, it should be incised, as purulent matter sorae^ 
times points in that direction, and an early opening may save the patient 
from considerable risk. 

CuRONic Purulent Discharge prom the Ear — Otorrhcea is a 
condition very frequently met with. It may arise either as a result of 
acute otitis, or injuiy, as from the irntation originally produced by 
foreign bodies in the ear. Most generally, however, it arises in early 
life, as one of the sequelae of children’s diseases — measles, scarlatina, or 
hooping-cough. The subjects in whom wo most frequently meet with 
otorrhoea are of a strumous habit ; and it is always to be regarded with 
some anxiety, and to be carefully treated. In many cases the diseased 
state on which the discharge depends is limited to the external passage, 
and consists in chronic ulceration of its lining membrane, ami a state of 
mere chronic irritation of that structure. This condition may continue 
for years, or nearly throughout a lifetime, without producing anything 
more serious than dulness of hearing on that side, and the aunoyanc-e 
caused by the discharge. In other cases, however, the middle ear and 
mastoid cells are the seat of disease, and the discharge is an indication 
of deeply-seated mischief. It has the peculiarly fa^tid odour oi‘ ]>us 
generated in the neighbourhood of diseased bone, and is of variable 
consistence. The dischai-ge which occurs in tlie otoiThoea of the ex- 
ternal passage is generally free from feetor, and contains a consideTublij 
amount of ciiticular JSrLs from the lining membrane. 

In disease of the middle ear and niustoid cells, tlio discharge nuiy 
continue for a long period without serious symj)toms. There are, 
however, generally exacerbations of deeji-seated pain, tenderness, and 
doughy swelling over the mastoid processes, occurring from time to 
time ; till at last, from some slight exciting cause, such as coM, one of 
these exacerbations assubies a more severe and ])ersistcnt form, and 
cerebral symptoms supervene, and terminate totally. In such circum- 
stances the pathological conditions found after death, such as caries of 
the mastoid and petrous portions of the temporal bones, (liseas(^ oi* 
destruction of the dura mater, and abscess in the mi<ltlle lobe of the 
brain, show that the disease has been long making pj-ogress towards 
the fatal issue. • ^ 

The Treatnwnt of the more superficial form of otorrhcea consists in 
removing all local sources of irritation, such as stumps of teeth ; cor- 
recting the state of the digestive organs, and applying locally at first 
weak alkaline lotions, and subsequently astringent lotions of tannin, 
alum, or sulphate of zinc or nitrate of silver, whilst, at the same time, 
blisters are applied to the nape of the neck. In the dee])‘Seated form 
of disease the diseharge is but a symptom of more stirious mischief. 
Our attention must be directed to improve the general health, and by 
inserting a seton in the neck or the application of the actual cautery, 
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tey and arrest the progress of the deep cariea In eases where the 
texteires over the mastoid process are swollen, red, and pufiy, an inct- 
sion should be made down upon the bone. When this is done, it not 
unfrequenUy happens that unhealthy pus escapes by the wound at the 
time : at other times, a thin exfoliation of bone takes place, with relief 
of the urgent symptoms ; and, at all events, the relief of tension is fol- 
lowed by alleviation of the pain. 

Polypi in the External Passage op the Ear are easily recog- 
nised, and removed by the use of small forceps, in a similar manner 
that we remove polypi from the nostrils. It is well to keep in mind, 
however, that in this situation there is peculiar soft red polypoid pro- 
trusion, which is usually connected with diseased bone, and which is 
rapidly reproduced after removal. It is, in fact, rather a form of 
polypoid granulation than a true polypus, although often assuming a 
regular pyriform bhape. After removing such excrescences, it is well 
to touch the surface from whence we have removed them with red 
oxide of mercury, nitrate of silver, or solution of chloride of zinc, to 
prevent, if possible, their reproduction. 

Amongst the various diseases giving rise to deafness, OmTEUCTION 
OP THE Eustachian Tube w-as at one time very much insisted on by 
specialists as a frequent cause of that infirmity, and catheterism of the 
tube, the eustachiaii air-douche, and similar operations, were very 
fashionable. Now, whilst obstruction of the eustachiaii tube undoubt- 
edly causes imperfection in hearing, the requisite reverberation being 
thereby prevented, yet the causes of the obstruction are of a kind 
which can either he remedied by simpler measures, or in which cathe- 
terism of the tube is inapplicable, lii the former class we have obstruc- 
tion from swelling of the surrounding mucous membrane, or from 
inspissated mucus. In these conditions, catheterism of the tube would 
be more likely to excite iiritation, and lead to organic change in struc- 
ture, and so do hami rather than good. These causes of obstruction 
are more benefited by the inhalation of vapour, either of simple warm 
water, or medicated with iodine, and subsequently the free use of 
astringent gargles. Organic stricture of the tube is the only condition 
where catheterism is of benefit, and that must be a very rare condition 
indeed in a short mucous canal so situated as is the eustachiaii tube. 
In cases of obstruction from ulcerations of the neighbouring parts, 
causing contraction or obliteration of the orifice of the tube, it is need- 
less to say that catheterism would neither be applicable nor possible. 
As regards the introduction of the eustachian probe, or catheter, for 
purposes of diagnosis, that is easily enough managed after a little 
practice. The instrument is made with the requisite curve, and with 
a flat fixed handle. The point shoul<l he very slightly bent, and the 
handle marked so as to indicate the <lire(*tion of tlje point, and the 
distance from tlie orifice of the nostril to its extremity should also be 
calculated and marked. The instrument is passed flat along the floor 
of the nostril to the requisite extent ; the point should be directed 
upwards and outwards, whilst the handle is carried towards the septum 
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of tbe nostrils. Thftse movements must be performed without 
force. If effected gently, and used only for the purpose of diagnosis, 
no harm can result from catbeterism j but if used on the pretext of 
dilating the tube, or to enable the^ aurist to use the air-douche or to 
inject medicated lotions, I hold such treatment to be not only useless 
but dangerous. 

The membrane of the tympanum is often destroyed by ulceration, 
or ill-directed attempts to remove foreign bodies from the ear, and in 
consequence the hearing is lost, or at least much impaired. In such 
cases, when the acute action has ceased, and the ulceration is arrested, 
great benefit will be derived from the use of the artificial membrana 
tyropani, originally devised by the late Mr. Toynbee. It consists of 
a small circle of membrane composed of very thin sheet caoutchouc, 
attached in the centre to a delicate handle composed of silver wire. 
In using it the surgeon should first cut the mem^une to adapt it to 
the orifice in each case, then dip it in warm water, and pass it down 
through the tubular ear-speculum till it reaches the orifice of the tym- 
panum. In many cases the improvement is immediate, but of course 
we cannot expect benefit in those cases where the cavity of the tym- 
panum and internal ear have suffered in their organisation from previ- 
ous disease. 

The artificial membrane requires to be removed almost daily, to be 
kept clean, but the patients soon learn to do tliis for themselves. 
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Surgery oif the Neck — Cervical Tumours: Simple and Malignant — Cervical 
' Hypertrophies, as those of the Thyroid Body : Importance of Careful Diagnosis 
iu dealing with them — Adenoid and Fibro-Cystie Parotid Tumours— Fatty 
Tumours of the Subraaxillary Region —Diagnosis and Treatment of the different 
^ Forms of Bronchocelc — M. Porta’s Views. 

Accidental and Suicidal Wounds in the Cervical Region i their Treatment 

Thkue is no region of the body of greater interest to the Bnrgeon than 
that of the neck. Besides the diseases of the various natural structures 
wliich are situated in or pass tlirough this region, it is frequently the 
seat of new formations, the results of either the inflammatory process 
or tumour growth. Tlie great bloodvessels and important nerves which 
pass through the space, their branches which traverse it in all direc- 
tions, and tlie relations of these vital structures to abscesses or tumours 
forming in the neck, or their displacement or impeded function by such 
new foiTOations, are subjects of the greatest importance in reference to 
diagnosis and operative procedure in treatment. 

The nature and treatment of the wounds and other injuries in the 
cervical region, and esi)ecially those involving the air-passages, or the 
pharynx and gullet, will also demand your most serious attention, and 
require you to bear in mind not merely the relative anatomy of the 
. parts, but the functions they perform. 

I have already, when lecturing on aneurism and ligature of arteries, 
brought under your notice the diagnosis of diseases of the arteries, of 
the neck, and their treatment ; and, when speaking of the local dangers 
of suppuration, I specially drew your attention to the dangers of deep- 
feated abscesses in the cervical region. We liave still, however, to 
consider the important subjects of tumours of the neck, suicidal and 
other wounds occurring in this region, the injuries and affections of the 
air passages requiring surgical treatment, and injuries and diseases of 
the pharynx and gullet. 

The Tumours which occur in the Cervical Eegion, whether we 
regard them in reference to operative surgery or diagnosis^ and the 
question of the treatment to be adopted, are undoubtedly amongst the 
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gravest subjects which the i)ractical surgeon has to deal with. It ii^ 
however, impossible to do more, iti a course of Lectures, than to lay 
down some general principles, and throw out some suggestions, illus- 
trating them by reference to special cases. The circumstances and 
position of tumours vary in almost every case, and consequently the 
surgeon in considering their character, symptoms, and treatment, must 
depend, in each case, on his knowledge of the anatomy and functions of 
the different structures in relation to, or likely to be affected by, thoi 
tumour. The tumours we meet with in the neck, besides the import- 
ant division into simple and malignant, may be subdivided into those 
which are new developments, — true tumours, and the enlargements or 
hypertrophies of natural structures, such as those of the thyroid body. 

Of true simple tumours those most frequently met with are the fatty, 
situated most generally in the submaxillary and lateral regions of the 
neck, and placed superficially ; the fibrous and adenoid growths, occu- 
pying usually the parotid and deep cervical regions, and having close 
relations to important parts. The malignant tumours are the different 
forms of medullaiy and hard cancer. 

Perhaps the most important point which the surgeon has to decide, 
in reference to a cervical tumour, is its nature — whether simple or 
malignant 

Until a comparatively recent period it used to be laid down as an 
axiom that removal of tumours of the neck situated under the stcrno- 
mastoid muscle should not be attemi)ted ; and we were directed to the 
failure in result when such attempts had been made ; com2>lete removal 
of the growths having been found iin})ossib]e, and their rapid repro- 
duction being the consequence. In a case of an enormous dec})- seated 
tumour of the neck, which was sent to my care from Lancashire about 
fifteen years ago, the objections to which I have alluded were i)!erfS(id 
against interference by the late Professor Syme, and I was referred to 
cases in which Jolm Bell and Mr. Liston had been forced to leave por- 
tions of the tumours owing to their connections ; but I had examined 
into these cases, and felt no doubt, from their liistory, that they were 
both of malignant character, and the fact that even in tliese cases the 
tumours were all but removed, I pointed out as an encouragement for 
operation whore the tumour -was of simple character, and therefore 
limited in its deep relations ; and, relying on the character of tlie 
tumour, I decided to remove it, and did so successfully. 

If the growth be, from its history and appearance, of simple cliar- 
acter, then, however deeply situated, or however near important struc- 
tures, it is not likely to involve them ; and, consequently, although 
operations for the removal of such deep-seated tumours are perhaps 
the most difficult in surgery, still they may be undertaken with perfect 
safety and certainty of removal of the defined growth. In deep-seated 
malignant tumours, on the contrary, however defined or loose they 
may feel, there is no real definition. They are often attached by a 
deep pedicle to the cervical vertebras, and involve the deep ligamentous 
texture between the vertebral processes, so that complete removal is 
impossible, ajid the tumour is , reproduced rapidly, and, if possible, in a 
worse form than at first. 
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In other casee of cancerous tumours, there is no definitaon — ^the 
mass involves all the structures in its vicinity; I have already, in 
lecturing on tumoiir growths, specially dwelt on the characteristics of 
malignant, as distinguished from simple growths, and I contrasted ’ the 
general appearance and expression of patients by sketches of two large 
oeryical growths (Liicture XLV., plate XIII.) 

Having fonned your conclusions as to the nature of the growth, 
I and decided that it is one suited for removal, you have next to consider 
its relatioil to neiglibouring important structures, — how far their 
functions have already been interfered with, or may be interfered with 
during or alter tlie operation — then to plan your incisions so as to 
avoid deformity or risk to important structures, and take means to 
obviate lueniorrlinge or the entrance of air into the enlarged veins 
wliich may require to be divided. This last is a risk that might not 
bo tlioiiglit of, and therefore 1 direct your attention to it, for the super- 
ficial veins over huge tniuonrs, near the lower part of the neck, become 
enormously enlarged, owing eitlier to the venous circulation being 
interrupted by the position of the tumour, or in consequence of their 
having to retwi’n tlie blood which circulates in the growth. The 
fascial structure's over the tumour, and connected with these veins, 
keej) their orifices from coUajising when divided, and air may enter 
them and prove fatal, unless the operator take care to tie them w ith 
two ligatures bcfor<' division, or to compress thorn with needles. In 
regard to details, tliChC must vaiT in almost every case ; but, in regard 
to the method of examlniiiff and dealing with large deep cervical 
growths, I think I will be able to illustrate that best by referring you 
to tw^o cases, accounts of w^liich I published some years ago; and, 
as both wore exanjples of the largest deep-seated and complicated 
forms of tumour, they may serve to indicate the cljief points to be 
considered by the surgeon in such cases. — (Stu) Clinical Cases.) I 
think the results of tlie cases I liave alluded to are the best warrant 
for^Ojicrative interferon cc in ])n)per cases. The danger lies in 
attenqiting removal in unsuitable cases. — (See case of J. M‘G., in 
Clinical Cases.) 

Ivemoval of simple tumours from the parotid region has been so 
fre(iueiiLly })(;rfornied, that 1 need liardly say more in reference to them 
than to remind you of the close relations of the portio dura nerve and 
the external carotiil artery to such grow^ths. 

In some instances the tumour is so jilaced us to be superficial to 
the parotid gland, and then w e can, by careful dissection, turn it out 
of its nest of condensed cellular tissue, without injuring the nerves, 
’feut in many cases the grow th is developed from below, and compresses 
and partly adheres to the ])arotid, so that it is impossible to spare all 
the branches of the nerve. Indeed, in some instan<ies, partial paralysis 
of the lace is present, owing to compression of the portio dura by the 
growth. In a case of this kind which I operated upon last winter, the 
l»aralysis disapjieared after removal of the tumour. Parotid tumours 
are usually libro-cystic or adenoid, with cysts ; and when the cystic 
element jiredominates, or the cysts are large, great care must be taken 
to avoid ripening them in dissecting out the growth. 
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Fatfcy tutnouTB eometiines attsdn an enonnottB etixe in tke anV 
maxillary region. They are quite superficial, 4oosely conneetedlf and 
can be removed with great ease and safety, even when of the aiae 
represented in the accompanying sketch (fig. 187). 



Fig. 187. 


The tumours of natural structures met with in the neck are chiefly 
those of the Thyroid Body, constituting the different forms of Bron- 
chocele. This disease may exist as a simple hypertrophy of the gland, 
due to increased nutrition of its structure, the whole organ being 
enlarged, but its form and structure unaltered ; or it may be highly 
vascular, so as to have a character almost erectile, and communicating 
a strong pulsatory feeling to the touch. The conditions just mentioned 
may be confined to a part of the gland, which enlarges, whilst the rest 
of the organ remains of its natural size, or is but little altered. In 
such partial enlargements, when the isthmus is developed as a growth, 
it often interferes with respiration ; and when the erectile form of 
enlargement is confined to one lateral lobe it has occasionally been 
mistaken for carotid aneurism. Cystic tumour of the thyroid is another 
form, and the cystic tumour may either be multilocular or a large 
single cyst. In the latter case the contents consist of either a cleat 
serons -looking fluid, constituting hydrocele of the thyroid ; or fluid of 
a dark brown colour, mixed with clots of blood, constituting haemato- 
cele of the diyroid. In these cystic tumours the swelling is almost 
invariably confined to one lateral lobe, or to a cystic projection of the 
isthmus. 

In either the solid or cystic bronchocele, the position and general 
form of the swelling, together with its connection with the trachea, are 
in general sufficient to decide our diagnosis. If the patient be .made 
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to .wallow ropofirf^y a little fluid slowly, the way in which the 
tumcTur ascoitds and. *de§®©nds synchronously with the movements nf 
the kiynx and trachea, can leave us in little doubt as to its nature 
and relations. There are, however, tumours developed from or con- 
nected with the thyroid body, which occupy a position apparently 
quite away from it, and which are not very distinctly affected by the 
movements of the trachea during deglutition. These tumours, appar- 
^ ently superficial at their most prominent part, might lead to some 
confusion to the operator in removing them, unless he were prepared 
to find that they are always deep-seated over the sheath of the vessels, 
and that, instead of being defined and rounded, as their external 
appearance would indicate, they are rather pyriform, the narrow part 
being attached below to the lateral lobe of the thyroid. Hence they 
are not much affected b}'^ the movements of the rest ofthe gland, — yet 
by attentive examination they will be felt to move ifx such a way as to 
make us suspect the true connections. I have removed two large 
growths of this kind, and the external appearance of one of them is 
represented in plate XXXI., fig. 1. 

The more* solid forms of bronchocele, or goitre, are comparatively 
common, and in some mountainous countries, and in ceitain districts of 
England, the disease seems to be endemic. In many instances the 
thyroid enlargement attains a great size without materially affecting the 
function.s of respiration and deglutition, although, 1 think, invariably 
affecting th(^ general health, for such patients are usually ansemic, with 
prominent eyel)alls and weak ^circulation. In other cases the embar- 
rassment of the breathing is very great, and in some cases necessitates 
the peiformance of tracheotomy. In the cystic form, which often 
attains an enormous size, the air-]>assages are displaced laterally, and a 
sudden increase may threaten suffocation, as happened to a patient 
under my care, a notice of which will be found in the Clinical Cases. 

The Trmtmmt of the solid or vascular forms of bronchocele must 
coiTliist chiefly in the use of discutient reme<lies, exhibited both exter- 
nally and internally, such as blisters applied over the s\velling, followed 
by painting the surface with tincture of iodine, and the internal use of 
the iodide of potassium, continued for a length of time. Under this 
trcatmv‘nt the swelling gradually, in some cases rapidly, diminishes, 
and a cure is effected. Various plans for excision of the thyroid 
body, or ligature of all the thyroid arteries, have been proposed in 
cases of bronchocele resisting remedial measures and interfering with 
respiration. 

Dr. Watson has now in several cases removed the entire gland, 
^he following is his description of the chief points to be attended to 
in the operation : — 

“ (1.) The external incision should be very free, extending from the 
larynx to the notch of the sternum if the tumour is large and spreads 
widely in a lateral direction. (2.) The vessels, arterial and venous, in 
the superficial incision should be secured as they are divided, lo avoid 
any 6bscuration of the parts through oozing going on. (3.) The fascia 
should be as freely opened as the skin. (4.) The investing delicate 
fascial sheath of the thyroid should be left undivided until the mediate 

3 K 
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Ugatui'e of the voBsels included in their fine cellular eheath has been 
effected. This sheathing fascia or cellular capsule of the thyroid gland 
is only a prolongation of the sheath of these thyroidal vessels. If the 
capsule is opened, then, in pushing aside the soft parts to disclose the 
outline of the tumour, this delicate sheath is apt to glide off the surface 
of the thyroid gland ; and should this occur, the gland may readily be 
detached from the vessels even with comparatively gentle handling, 
and thus copious haemorrhage, difioicult of restraint, may he occasioned. ^ 
(5.) After the mediate ligature of the thyroidal vessels in their sheath- 
ing cellular envelope, the cellular capsule of the thyroid gland should 
now be opened by scratching through it in the middle line, and the 
attachments which still retain the goitre in its position carefully divided 
by means of ci^ed and blunt-pointed scissors. There should be no 
tearing away of tlie gland — ^no pushing parts aside with any roughness 
of manipulation. (6.) Should bleeding occur, it must be recollected 
that it must take place within the cellular sheath of the vessel and its 
prolongation upon the gland in the fashion of an investing capsule, and 
tliat, if the vessels are to be tied, they should be secured along with 
the cellular sheath. Without this sheath these enlarged trunks will 
be found so fragile as to risk being cut by the ligature ; wdiile any 
attempt to reach the bleeding mouths wdll usually be balked by the 
infiltration by clot of this cellular envelope.*^ 

It is obvious that such an operation must be attended with some 
immediate risk, and should only be resorted to in cases of urgency. 
Very great care should be taken to avoid wound of the tr.achea or 
larynx, as blood may enter tlie air-passagos and suffocate the patient 
by entering and filling the smaller divisions of the bronchi. There is 
also sometimes considerable loss of blood caused by the vessels retract- 
ing on division and slipping from the ligature. 

Partial excisions, as in the case of the projecting tumours of the 
isthmus, have often been successfully performed. In performing this 
operation, a free incision is made in the central line of the neck,^the 
cellular tissue connecting the sterno-hyoid and thyroid muscle is divided, 
and these niuschis separated with the point of the finger, and held aside, 
so as to display the tumour. After insulating it so far, its pedicle should 
be transfixed witli a needle armed with n double ligature, so as to 
embrace each half of it in a ligature. Wlien the ligatures are firmly 
tied, the projecting mass of the tumour is cut off. In one case, in dis- 
secting out a tumour in this position, after detaching it with very little 
bleeding, I unwarily divided th(» small remaining portion, vrhen profuse 
Jiscmorrhage took place from a vessel in the position of the middle 
thyroid ; and, as it retracted towards the substernal region, it was ver/ 
difficult to secure. A single ligature ap]>lied before division would 
have saved all the trouble. In excising the growths less directly con- 
nected with the lateral lobes of the thyroid, to w’hich I have alluded, 
the principles of the operative procedure are the same as for removal 
of deep-seated tumours of the neck, keeping in mind our close proximity 
to the great vessels of the region and their branches, and also to the 
superior laryngeal nerve. But when the oi)erator reaches the point of 
attachment to the thyroid, the best plan is tb transfix and tie the 
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iBime(}iately adjacen]} part of the gland before removing the tumoutt 
In the case of the young girl, from whom the sketch in plate XXXL is 
taken, I found the tumour so apparently defined that I dissected it 
out ; but, in reality, the texture of the thyroid, although somewhat 
condensed, had been cut, and I had to twist and tie a number of bleed- 
ing points, out of all proportion to the size of the cut surface. In 
operating on a similar case in an adult female, I transfixed and deligated 
the substance of the thyroid before removing the tumour, and there 
was no trouble in securing vessels. 

The Treatment of cystic bronchocele will depend on whether it be a 
single or multilocular cystic tumour; in the former case we merely 
require to tap the cyst, and inject tincture of iodine, to cause its 
obliteration and cure. In some very large cysts we r^uire to make an 
opening and counter-opening to evacuate the cyst fully, and then with 
a large camel-ljair pencil paint the interior with tincture of iodine. In 
making counter-openings in such cases we require to use due caution, 
as tlio cyst underlies the sterno-mastoid, and its pressure may have 
displaced important parts towards the surface ; but if we make a 
cautious examination before jmncturing the cyst there is no danger. If 
tlie cyst contain dark-brown fluid, showing it to be a hsematocele, and 
if the contents he homogeneous, the same treatment as for simple 
hydrocele will he sufficient ; but if there be clots, or, if after the fluid 
has been removed, the bulk of the cyst is not much diminished, the 
a})erture made by the trocar should be enlarged, so as to admit the 
finger, and if it be filled ^ith coagula, the incision should be still 
further enlarged, the clots turned out, and the interior painted with 
iodine, or with tincture of niatico if there is any oozing of blood. In 
u})erating on a case of this kind, on one occasion, after turning out the 
coagula, there was no oozing of blood at the time, but shortly after- 
wards smart 0 {)zing occurred, and I rccpiiivd to stuff' the cavity with 
lipt, dipi)ed in a weak solution of perchloride of iron, to arrest hk 
Bleeding recurred about ten days afterwards, but was easily arrested 
by cold, and the girl made a good recovery. Hjemorrhage, but more 
repeated and troublesome, also occurred in tlie case of a young man on 
whom I had performed a similar operation. Ho ultimately did ■well. 
But 1 have known a case in which uncontrollable bleeding following 
an operation on a h;einat(»cele of the thyroid proved fatal I do not, 
however, think perchloride of iron a very safe styptic in such a vascular 
organ, lest embolism or thrombosis take place in consequence of small 
clots being carried into the circulation. 

M. Porta has ])roposod that iii multilocular cysts, and even some 
more solid foniis of thyroid tumours, wo shouhl enucleate cysts or por- 
tions of the structure, by making incisions into the gland. He founds 
his plan on the ground that the great vessels of the thyroid body ramify 
on its surface, not in the ijiterior, and that if we avoid these largo vessels 
the enucleations can be effected without risk of haemorrhage. I cannot, 
however, with the recollection of what I have seen in operations for 
heematocele of the thyroid, recommend this method ?is free from the danger 
of bleeding. It is quite true that the main vascular trunk^rincipally 
ramify on the surface of the gland, but their minute ramifications are in 
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the interior, and constitute an almost erectile tissue in tlie interstices of 
the cell portion of the gland, and it is from this texture that the risk of 
hasmonhage occurs. 

Wounds in the Cervical Region, im])licating the Throat, QSso- 
phagus, and Air-passages, are of great importiincc. They may be either 
accidental or suicidal The latter are generally transverse, as the suicide 
endeavours to cut into the air-passages. In this ho generally fails, by 
stretching his neck, and so cutting above the larynx, while he seldom 
or never divides the great bloodvessels. I have seen, however, a wound 
of the jugular, whilst the isarotid was intact ; and, on the other hand, 
I have tied the carotid for a small wound in its walls. The branches 
of the lingual, facial, and thyroid arteries are generally cut, wliile, as I 
said before, the main trunks are rarely injured. The lingual artery itself 
is seldom divided. The wound has a frightful look, largts and gaping, 
it stretches from side to side, and there is a gurgling of air and venous 
blood. Bleeding must be arrested at once. The sides of the wound 
being compressed by the fingers, it should be cleaned of clots and iiiucus, 
so as to obtain a view of the parts. The arteries, however small, if 
wounded, should be lig«atured, and the bleeding veins also secured by 
ligature. The common custom of sewing the wound is most reiuelion- 
sible. The deep-seated textures cannot be expected to lieal by the first 
intention, from the necessary movements of the ]>arts. Munis .and 
blood and air get into the deeper-seated parts of tlie wound when it is 
sewn up, and load to emphysema and unhealtliy action. Piu'iilent 
matter infiltrates and distends the tissues, so tluit the patient dies 
either from suffocation or purulent infection. Even wlien the wound 
does not pass so deeply, it should not be stitched, as blood or pus is 
certain to accumulate and comidicate recovery. In all cases, therefore, 
while we may sew the angles, the centre of the wound shouhl be left 
open. We must, however, take means to prevent the edges of the 
skin becoming invei’ted during the healing ])rocess. 

The patient^s mental and physical condition tnateijally influences 
the progress of cure, and often complicates the tr(*acmcnt of tlie case, 
and the patient often dies, even when tht? w^ouiid is all but healtd. 
Should the pharynx or oesophagus be w'ou.ided, it is necessary to nourish 
the patient by a tube passed through the nostrils. The instrument, 
however, should be passed as seldom as jiossiblo, because, in the wounded 
state of the pharynx, its introduction is difficult, while there is a danger, 
during the struggles of the patient, of its passing into tlie posterior 
mediastinum. When it is impossible to pass the instrument hy the 
nostril, the patient must be fed by passing the tube by the mouth, ' 
or by the wound itself. Tlie latter, if possililc, must be avoided, as it 
keeps the wound open and causes great irritation. 

Suicidal wounds, leading to inflammation and cedema glottidis, often 
require tracheotomy. The operation ?s peculiarly difficult, as the larynx 
is dragged downwards to the sternum, while, by streiching the lieml 
and neck backwards we gain no advantage, we only make the wound 
gape more^,widely. The upper part of the larynx sliould therefore 
be fixed with a sharp hook, and drawn upwards and forwards, as 
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neiatly as possible into its natiiral position, before proceeding the 
optotion. 

The general after-treatment must be determined by the particular 
symptoms and conditions of the patient in each case. Tlie general 
indications are to allay irritability and procure sleep by the exhibition 
of opiates, and largo doses of bromide of potassium, whilst at the same 
time the nutrition of the patient is maintained. 
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Ikjubics of the Labynx — Circumstances which regulate their Severity —rriniary 
and Secondary Daiigem — Foreign Bodies in Larynx — Variety and Intensity of 
accompanying Sjmptoms, as regulated by character of Inii>acted Body-Sensi- 
bility of different parts of the Mucous Surface — Illustrative Cases — Tracheotomy 
— Special Hints regarding the Administration of CliJorofomi in the Operation — 
After-Treatment of Wound — Otlier Methods of causing the Ejection of Foreign 
Bodies — ^Accidents aiiaing from the swallowing of Boiling or Acrid Fluids. 

We now pass on to the consideration of Injuries and Diseases of 
THE Air-Passages. As these are of great importance and require 
prompt and decided surgical interference, the student should mako 
himself familiar with all their details, and especially with those cir- 
cumstances which indicate the necessity for having recourse to the 
operations of tracheotomy or laryngotomy. 

In this important department great advances have been made, both 
in regard to diagnosis and to treatment The use of the laryngoscope 
in cases of chronic or subacute disease of the larynx, and for enabling 
us to ascertain how far the symptoms depend on organic changes, or 
merely on paralysis or spasm affecting the vocal cords from diseased 
innervation, or for discovering the position of small foreign bodies en- 
tangled in the larynx, or of intralaryngeal growths, is an invaluable 
accession to diagnosis, and also in determining the {question of operation 
and plan of procedure in different circumstances. 

The operation of tracheotomy has Jilso been extended to a class of 
cases in which it was formerly considered unsuitable ; and new opera- 
tions, such as the pjvrtial or even complete excision of the larynx, have 
been successfully performed ; Professor Billroth has reported a case 
of excision of the entire larynx, after which an artificial substitute was 
adapted, which enabled the patient to speak and read intelligibly. 

Having had a very considerable experience in opeiations on the air- 
passages for injury or disease, I desire to make a few brief general 
remarks on some practical pohits, in regard to injuries and accidents 
affecting the air-passages, before speaking of them in detail. 

There are some conditions not sufficiently insisted on in surgical works 
as to their dangers, or the practice to be adopted, where action requires to 
be prompt. Thus the danger from emphysema of the loose conntictive 
tissue of the neck is seldom adverted to ; and yet I have seen a patient 
all but suffocated from this cause from a small oblique wound of the 
larynx inffi^ted with a penknife. In that case I had to perform laryn- 
gotomy, aiid was obliged to make numerous incisions to afford relief ; 
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when a simple enlargement of the wound, in the first instance, would 
have allowed the air to escape externally. Again, in tracheotomy for 
the removal of foreign bodies, it is generally considered unnecessary to 
use a tube after the foreign body has been expelled, but merely to allow 
the incision to close at once. The consequence is that a good deal of 
trouble often results, for the wounds in the trachea and the superim- 
posed parts do not correspond, and air and mucus escape into the 
cellular tissue, sometimes giving rise to considerable emphysematous 
swelling of the neck, and often leading to deep-seated irritation of the 
wound. In my own operations, after removal of foreign bodies, I in- 
sert a tracheotomy tube, and retain it until the surface of the wound is 
glazed by the effusion of lymph ; and then gradually approximate the 
margins of the wound by strips of plaster, so as to avoid all risk of 
confinement of air or mucus in the tissues in the vicinity of the trachea. 

Another point of importance is the question of exhibiting anassthetics 
in operations for removal of foreign bodies. Many years ago I drew 
attention to this, and pointed out that when the foreign body was loose in 
the trachea or bronchus, the exhibition of anaesthetics interfered with the 
force of the expulsive powers which usually eject the foreign substance ; 
and, as happened in one of my own cases, the foreign body may be 
carried back by the incoming current of air, occlude the bronchus, and 
cause collapse of the corresponding lung. In other cases, as when the 
body is impacted in the bronchus or larynx, anaesthetics are most useful 
ill enabling us to search for and remove the foreign substance. In 
doubtful cases, the rule should be to open the trachea without using 
anaesthetics ; and if the foreign body be not expelled by the natural 
forces, then to administer chloroform to enable us to deal with it 
effectually. When, as in the case I have alluded to, a foreign body, 
such as a i)lum-stone, is impacted, and fairly occludes the bronchus, 
being carried before the inspired air, it follows that the lung beyond - 
being collapsed, there is no force behind to eject the substance. In 
such circumstances it is well to avoid trying too much to displace it by 
means of bent probes or other instruments, unless the end of the instru- 
ment can be passed over and beyond the body, so as to tilt it out, or 
allow air to pass to the lung beyond. Our continued efforts, besides 
exciting local irritation, are very likely to impact it more thoroughly : 
and 1 would therefore counsel the surgeon to abstain from useless eftbrts, 
and allow the patient to breathe by the sound lung, and wait the 
loosening of the foreign body by the vital dilatation caused by its 
presence, when air will gradually pass beyond and expel it. 

In hollow or tubular foreign bodies, the case is different ; they can 
be easily removed if wx take the proper method — one which I practised 
some thirteen years ago, in a case where the trachea-tube had slipped 
down and become imjiacted in the left bronchus. Instead of trying to 
open the forceps and seize the edges of the tube, I passed the forceps 
closed into the tube, and then, on expjinding tho blades and maintaining 
them expanded, the foreign body was withdrawn with the utmost 
facility. 

Injuries op the Larynx are of different kinds, an? may arise 
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from blows, or from falls upon the box of the larynx, or from compre^ 
sion, as in manual strangulation. In young subjects the cartilages of 
the larynx are very soft and pliable ; and whilst they may, by direct 
violence, be pressed against each other for a time, so as to prevent* 
breathing, still their natural elasticity causes the parts to regain their 
normal form immediately after the pressure has been removed In 
persons at middle life, however, the cartilages are strong and re- 
sistant, possessing both elasticity and absolute strength, so that they 
are not easily compressed by direct force. The cases where there is 
most risk of injury to the larynx are either those of young subjects, for 
the reason stated, or those of persons rather advanced in life, where the 
cartilages are beginning to undergo ossification. When the cartilages are 
completely ossified they acquire a certain amount of resistance, and 
are not likely to yield to an ordinary degree of force ; but when they 
are beginning to undergo that change they are of an irregular consist- 
ence, and therefore yield unequally. In • the latter condition a blow, 
or pressure with the hand, as in manual strangulation, may give rise to 
fracture — by causing separation of the fibro-cartilaginous froin the 
ossified portion — and so load to obstruction of the passage from altered 
form, or from bruising and inflammation of the internal lining mem- 
brane. This interferes with respiration, and frequently causes such 
alteration in the part as to require an opening to be made below the 
injured point. 

The dangers arising from injuries of the larjmx are therefore either 
primary or secondary. The primary danger is that of immediate sufib- 
cation, which may arise from the absolute crushing of the cartilages, tliis 
being most easily accomplished in young subjects where they arc soft 
and pliable, or in persons in whom the cartilages arc partially ossified. 
The secondary dangers may arise from hiaiising or inflammation of t]»e 
larynx. This may occur at almost any periocl of life ; and though 
there may be no positive alteration in external form, the parts may be 
much bruised and injured internally ; in such cases effusion of blood 
takes place into the submucous tissue, between the mucous membrane 
of the larynx and the cartilages ; or inflammatory exudation may come 
on in a few hours after the receipt of the injury ; and, in cjither case, 
the respiration becomes so seriously impeded as to render it necessary 
for the surgeon to perform the operation of tracheotomy. If we delay, 
oedema glottidis may rapidly supervene and suffocate the patient, or he 
may be carried oft' by a spasmodic closure of the glottis produced by 
irritation of the laryngeal nerves. In all cases of injury or disease of 
the larynx, the presence of irritation of any kind, and the liability to 
spasm which attends it, arc circumstances to be taken into account, 
for the glottis is an accurately adapted valvular arnnigoment, and, 
under such circumstances, spasm of the laryngeal muscles sujjeradded, 
very readily produces suffocation. If we should se(3 the case in time, 
we may do something to avert the dangers of s])asm and inflammation, 
by the administration of ipecjacuan, opium, and the inhalation of steam, 
or the external application of fomentations to the larynx. 

The iCNTRANOE OF FOREIGN BODIES into tho larynx is a very 
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dangerous form of accident, and one of frequent occurrence. ,Tlie 
danger is always in direct proportion to the bulk of the body intro- 
duced. The symptoms .are very marked in the earlier stages. They 
are, in fact, an exaggeration of those produced by what in popular 
language is spoken of as a piece of food going down the wrong 
way — ^namely, a violent convulsive cough, immediately followed by 
a sense of suffocation, and a strong effort of the patient to bring all 
the muscles of the larynx and chest into play, so as to expel the 
offending substance. If the patient succeeds in doing this, the symp- 
toms, of course, cease, but they may also pass off for a time without the 
danger being removed. A foreign body, such as a cherry-stone, may 
enter the larynx and give rise to a great deal of irritation and violent 
symptoms of suffocation ; but if it pass down into the trachea, and 
thence into the bronchus, these symptoms will cease, and a period of 
quiescence come on, during which the patient breathes quite easily, 
and yet the danger lias not passed avray. The foreign body is still 
present, and when the patient .begins to cough or move about, it may 
again be thrown up into the larynx. All the symptoms immediately 
return, and during one of the paroxysms the patient may be suffocateiL 
The foreign body may even remain in the larynx itself, and yet no 
symptoms show tliemselvcs for a time. In one case when examining 
a body, I found an orange-pip, which lay in the ventricle of morgagni, 
and liad remained there for years, but it ultimately caused the death of 
the patient; for, though it produced no irritation at first, and though 
its presence was not suspected,* it w'-as the moans of setting up disease 
in the larynx, which terminated in a fonn of Phthisis Laryngea. 

AVhen we look at the physiological conditions which give rise to 
the synij)toms, we see how important they are as regaixls the diagnosis. 
The utijier parts of the air-passages are endoAved Avdth a peculiar form 
of innervation, their mucous membrane being supplied entirely by the 
superior laryngeal nerve, the filaments of which pass down for some 
distance. The mucous membrane of the trachea and bronchi, on the 
other hand, is sup])lied by other branches from tlio vagus, which are 
given off’ lower dowm, and is not by any me.-ins so sensitive. The 
sensitive iiart of the mucous membrane begins at the lower surface of 
the epiglottis. 'Fliis valve is so constructed tliat during deglutition its 
upper surface must come in contact with the food, often more or less 
stimulating in character, }'et no irritation is produced by this in general. 
But let a single drop of Avater touch the lower surface of the epiglottis 
or mucous membrane of the glottis, and Ave have all the violent symp- 
toms described above. This contrast in the sensibility of the tAvo 
surfaces is explained hy the difference in the neiwous supply; for, 
whilst the upper part is supplied by branches from the glosso- 
pharyngeal, a nerve of the tongue, the loAver surface derives its supply 
from the superior laryngeal, AAdiich, as already stated, is the proper 
sentient iieiTC of the lar}iix. 

The laryngeal nerve is endowed Avith extreme sensibility, and acts 
as a sentinel to protect the air-passag(js from the entrance of any foreign 
liody. Lower down the mucous membraius becomes much leqg^rritable.^ 
If we pass a probe into one of the broiiclii it gives rise to some inita-*^ 
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tion, but not to the suffocating contulsive cough which is produced by 
touching the larynx. This is due to the difference in the inuerration 
of the two parts, and hence we see how a foreign body, getting into 
the air-passage, may at first irritate the peculiar mucous membrane of 
the larynx, producing spasm and suffocating paroxysms ; and yet, pre- 
sently, we may have a period of quiescence, owing to its having dropped 
from the larynx into the trachea or bronchus. The following cases 
will illustrate these principles : — 

I was called many years ago to see a girl who had, at the same 
time, swallowed a cherry-stone and a plum-stone. Violent symptoms 
had occurred after swallowing them. A young medical man saw her 
at the time, and from his description I had no doubt that the stones 
had passed into the air-passages. When I arrived the girl was per- 
fectly qtiiet, though breathing in a peculiar way, but the mother said 
she had always breathed so. This statement rendered the case rather 
doubtful ; but the diflSculty was still further increased by another cir- 
cumstance, namely, that during one of .the violent paroxysms the girl 
had coughed up the plum-stone, which might apparently liave produced 
all the symptoms. Fearing, however, that the cherry-stone might also 
have found its way into the air-passage and be still unexpelled, I sus- 
pended her with the head downwards, and shook her, so to make it 
drop out if possible, but this produced no effect. There remained no 
difficulty of breathing, but, taking all the circumstances into accouiit, 
I thought it prudent to have her removed to the hospital, where she 
might be carefully watched. I saw her two or throe times during the 
evening, but she Was still quite quiet, and remained so all niglit. Next 
day, however, at visit she was seized with a violent paroxysm. I 
immediately performed tracheotomy, and the cherry-stone was ejected 
through the wound. 

The following case may form a contrast : — A little chihl, about a 
year old, was brought into the hospital. She had been playing with 
some peas, and was supposed to have swallowed some of them. On 
admission the child was quite quiet, and there was notliing apparently 
the matter with her, and it is worthy of remaik that neither in this 
nor in the preceding case could we hear the peculiar valvular sound 
sometimes produced by a loose body lying in the air-passages. 
Tracheotomy was therefore not performed at the time, but she was 
carefully watched in the hospital for some days, and while there passed 
a few peas by stool. The mother then insisted on taking her home, 
thinking she was quite sure that all the peas had been evacuated \ but 
on the very night of her removal the child died from sudden suffoca- 
tion. A pea had become lodged in the air-passage, and had produced 
no irritation, until, in the process of swelling by the moisture, it had 
split into two halves, when a cough or expulsive effort had forced one 
of the halves into the larynx, and so induced fatal spasm. Now, in 
this case, had the oliild been left in hospital, tracheotomy could have 
been performed at once, and her life would in all probability have 
been saved. 

I hayA seen many more cases in point, and, from what I have seen, 
I consider that when there is any doubt the safest plan — if there be a 
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good history of the case and reliable symptoms — ^is to perform tracheo- 
tomy as soon as possible. Opening the trachea in these circamstances 
is not in itself a dangerous operation, and it may be the means of 
saving life. 

The foreign body may be either loose or impacted. When it is a 
portion of food that causes the symptoms of suflTocation, it generally 
stops at the top of the air-passages, and does not pass downwards.^ 
We should therefore always examine the back part of the mouth with 
the finger, so as to detect the presence of the mass, and remove it at 
once. It is generally stated that foreign bodies, passing downwards 
from the larynx, naturally find their way into the right bronchus. 
Now the right bronchus is certainly larger than the left, but its com- 
munication with the trachea is not more direct ; and, in my experience 
of cases, where the exact position of the foreign body could be ascer- 
tained, I have found it has always been in the left bronchus. In one 
case — tliat of a little girl — while I was performing tracheotomy, the 
foreign body was loose, but the expulsive effort ceased just as the 
plum-stone appeared at the opening, and it slipped down the left 
bronchus, impacting itself so far down that it could not be extracted. 
A .tube was inserted as usual into the throat, but the child was suffer- 
ing from pneumonia, especially in the right lung, and died shortly 
afterwards. 

In another case, a child was said to have swallowed a plum-stone ; 
but no symptoms came on till the next morning, when the patient was 
seized with a violent paroxysmal cough. When 1 saw the child it was 
cold and moribund. I opened the trachea at once, and introduced a 
tube, and then the respiration became normal, and the patient began 
to recover ; but the foreign body was evidently not expelled, though 
we could not discover it, for on closing the tracheal opening for a 
moment the diflicult breathing at once returned. Bronchitis in this 
case soon came on, and the child died. At the pod~mortem we found 
in one of the subdivisions of the left bronchus a very small plum-stone 
firmly impacted. The symptoms here must have been due to the 
reflex action of the nerves, causing spasm of the glottis, for even to 
the last, whenever the opening was closed, the difficult respiration was 
re-established. In another case, that of a man, tracheotomy bad been 
performed, and for some reason the tube "was kept permanently in. 
One day, when he was riding out, the shield of the tube had fallen off, 
and, according to the man's own account, the tube had passed into the 
larynx. On examining his throat I detected it in the left bronchus. 
He was therefore put under chloroform, by holding a handkerchief to 
the opening in the trachea, and the tube was extracted by means of a 
pair of pharynx forceps, the closed blades of which were introduced 
into the bronchus, and inserted into the open mouth of the tube j the 
blades w^ere then opened so as to hold the tube firmly during its with- 
draw^al. 

In p‘to>forming tracheotomy for loose foreign bodies, some special 
points are to be attended to, not only as to the mode of operating but 
as to the use of chloroform. If a foreign body be lying lo^g^^n the^ 
^ There may be exceptions to this (see Clinical Cases). 
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tracliea, and if we expect ife to Ke ejected by the natural expulsive 
efforts when the tracheal opening is made, we should give no chloro- 
form. In the case of the girl mentioned in the preceding page,, for 
example, I believe the expulsive efforts of nature would have forced 
out the i\)reign body had chloroform not been i)reviou8ly administered.' 
In cases of impacted foreign bodies, on tlie other hand, where we 
require to use instruments for their extraction, and wliere the intro- 
duction of the insti’uments necessarily causes a great deal of irritation 
and convulsive cough, chloroform is of very great service, for it quiets 
the patient, and greatly increases the chances of success. In cases of 
a doubtful kind, as where a small coin or a large plum-stone has been 
swallowed, and may be impacted, though we hope it is not, I think we 
should perform the early part of the operation of tracheotomy without 
chloroform. If we find afterwards that the foreign body is not ex- 
pelled by the natural efforts of the patient, but is impacted in the air- 
passages, then we may give the patient chloroform, and enlai'ge the 
opening so as to enable us to use instruments for its extraction. 

Instead of using forceps, as was formerly done, for the purpose of 
holding aside the edges of the wound in performing tracheotomy, I 
use tlie fiat ivory handle of the scalpel to separate the edges, and so 
afford a smooth surface to allow the foreign body to escape. Another 
point, and one about which little or nothing is said in surgical works, 
is the after treatment of the wound in such cases of tracheotomy. We 
should not treat the wound wutli the view of closing it immediately, 
for if we bring the edges together by plaster or by sutures the patient 
might be suffocated in a very few hours. The air, in such circum- 
stances, would escape from the opening in the trachea into the loose 
cellular tissue of the neck, and as it would be unable to make its exit 
by the superficial wound, emphysema of the neck would come on, and 
might cause the patient’s death by suffocation. In all cases, tlKuefore, 
after the extraction of a foreign body, we sliould introduce a tracheo- 
tomy-tube into the trachea, and keep it there for from four to six 
hours, till lymph be effused and the wound become glazed. Not till 
then should the tube be withdrawn, and even tlieii it is safer not to 
close the wound by sutures, but merely by sb‘ps of piaster, or it should 
be left to heal by secondary union. 

There are otlier methods which have been })roposed for causing 
the ejection of loose foreign bodies When an individual, for example, 
in pretending to swallow a coin and bring it up again, allows it to get 
into the air-passages, it may sometimes be made to fall out if the patient 
be inverted and shaken : but in doing this we must always be ready 
to perform tracheotomy at the time. If the coin be a pretty large one, 
such as a shilling, it may be made to fall out by inverting and shaking 
the patient, because such a coin could scarcely go down into the larynx ; 
but with a smaller coin, or such a body as a cljerry-stoue, the danger is 
greater, for smaller bodies are likely to ]>ass lower down. When the 
patient is first seen, a body of this kind may be lying in the trachea or 
bronchus, where, as already explained, it may be producing little or no 
irritiatio^^ *, but should ho be inverted and shaken it may roll dowii- 
WiirdSj^'so as to iin]>inge upon the sensitive mucous niembr^iue of the 
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lar^Tix, and it is then very likely to give rise to dangerous suffocative 
spasm of the glottis. The surgeon should therefore never have recourse 
to inversion without having previously prepared himself for the imme- 
diate performance of tracheotomy in the event of dangerous spasm. 

Some of tlie most formidable injuries of the air-passages are caused 
by Accidents arisinc from the Swalidwing of Boiling or Acrid 
Fluids. — ^llie immediate effect of swallowing boiling water is to pro- 
duce great swelling and inflammation about the upper part of the glottis 
— in fact, a form of acute oedema glottidis. Under sucli circumstances 
the upper part of the larynx is rapidly closed, and suffocation will ensue 
unless tracheotomy be speedily performed. So far as the breathing is 
concerned, this will afford complete relief. Subsequently, however, 
the inflammatory action may extend to the bronchial tubes and give 
rise to broncliitis, or tlio injury may so seriously affect the pharynx 
and oisophagus «s to interfere greatly with deglutition. The case may 
then terminate fatally some days after the operation, but many lives 
are saved ; and the surgeon's duty is therefore to perform tracheotomy 
early, whenever the symptoms of approaching suffocation begin to 
appear. 

Tlie propriety of tracherjtorny in cases of threatened asphyxia from 
(edema glottidis, arising from swallowing boiling fluid or inhaling the 
steam of boiling water, w^ould seem so evident as affording tlie only 
cbuiH'c for life, that wo would sc.wcly expect any difference of opinion ; 
and yr^t I find it is by some Considered unwarrantable, because the 
average re.suUs of such cases sliow'^ few rt?cov(Ties. Now, in the first 
place, 1 doubf, if we have statistics so extensive or accurate as to war- 
rant such a conclusion ; but allowing tliat the recoveries are few, we 
see that the want of succci.ss is mainly due to the fact tJiat these injuries 
implicate other structures, such as the pharynx or oesopliagus, or are 
conijdicated witli the shock and other conditions of general scald. If, 
liuwever, in such injuries, (edema of tlie parts about the glottis threaten 
asphyxia, it is cA'icUuit that the patient has no chance of life except 
by the operation ; whilst no one will venture to deny that tracheotomy 
has, in many such cases, rescued the patient from impending death. 

I do not recollect any instance in my own practice in wiiich tracheo- 
tomy was rccpiired in consequence of (edema glottidis supervening upon 
acrid fluids, such as acids, bedng sw’-allowed by adults or children, either 
intentionally or accidentally ; but such a result has occurred, and w^e 
must therefor(^ be. ])rcpared for it. The effect of sulphuric acid on the 
mucous membrane of the fauces and .]>har 3 uix is to whiten and cor- 
rugate it, heading to its ultimate desquamation. It has not apparently 
the same tendency to i)roduce swelling, as when steam or boiling water 
is inhaled or swallow^ed, but if, in any exceptional case, symptoms of 
suffocation should come on, tracheotomy must be performed without 
dela}^ ^ 
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Ofidema Glottidis : its Nature and Treatment — Croup and Aruto Laryngitis : Simi- 
larity of their Symptoms — Pathological Changes in the different Stages of Croup 
— The Physical Manilestations which accompany tlicm — Treatment, Medi(*al and 
Surgical— Indi* aiions and Arguments for and against Traclieotomy — The Proper 
Time for performing it. 

The Diseases of the Air-passages may be classified under the two 
heads of Acute and Chronic. The acute forms include (Edema 
Glottidis, Acute Laryngitis, and Croup or Cynancho Trachealis. 

CEpema GiiOTTiDis, as its name implies, consists of an enlargement 
or swelling of the textures around the glottis, arising from infiltration 
of serum or sero- purulent matter into its submucous tissue. It is 
rather the result of various kinds of diseased 
action than a special disease. It ma}'' arise in 
cases of Bright’s disease, from sudden droy>sical 
eflfusion into the soft textures about the glottis, 
or it may occur after cynanche lar} ng(*a, from 
efiTusion of serum into tlie loose cellular tissue 
about the larjmx, CEdema glottidis may also 
come on after tonsillitis or scarlatina ; it not 
unfrequentlj follows erysipelas : and is not by 
any means rare as a result of local irritation 
arising from niochanical or ]»otontjal irritants. 
Thus, the accidental swallowing of foreign 
bodies, or of the mineral acids, or of boiling 
water, may give rise to it. In fact, any in- 
flammatory affection of the larynx, tongue, or 
other parts in the neighbourhood, may be fol- 
lowed by ojdema glottidis. The obstruction 
to the entrance of air into the lungs which it 
gives rise to is entirely of a mechanical nature, being the consequence 
of swelling at the entrance of the air-passages. Therefore, if milder 
treatment fails, there can be no doubc as to the pr(>priety of at once 
performing an operation such as laryngotomy or tracheotomy, which 
Trill afford complete relief to the breathing. 

As regards the diagnostic symptoms of oedema glottidis, there is 
great dyspnoea, affecting the act of expiration after a time, as well as 
that of inspiration, and this apart from any disease of the chest. 
There hoarseness, difficulty of articulation, and sometimes com- 
plete aphonia. On examination, l>y means of the finger, we feel the 
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epiglottiB standing erect, and when we depre^ the tongue with a 
spatula we can even see it. The uvula and fauces are often esdematous. 
In cedema glottidis we have, after a time, a mechanical obstruction to 
the expiration as well as to the inspiration ; but in the earlier stages 
we have the peculiar prolonged inspiration, with a stridulous noise, 
and the short and rapid expiration, as in croup or laryngitis. The 
diagnosis can be confirmed, if necessary, by means of the laiyngo- 
scope. 

The Tfcdiiiyivit, in order to be of any avail, must be prompts In 
the earlier stages of the attack it has been proposed to make shallow 
scarifications iu the uvula, ejiiglottis, tonsils, and surrounding textures. 
There is seldom, however, any time to be lost in performing these 
minor operations, though sometimes, at the first approach of the attack, 
we may snip off the uvula, and so prevent the occurrence of serious 
symptoms ; but when the disease has fairly set in we should open the 
trachea without delaj'. 

TJk* IisiKLAMMATury AFFEcriONS of the larynx and trachea arise 
in many cases fiom exposure to cold and wet, and tliey are accordingly 
most i)rc valent in very cold, or in damp and foggy weather. These 
diseases, both in their acute and chronic forms, are most copmon in 
those lia})le to pndd(*n changes of temperature, such, for exam]»le, as 
gardeners, who are employed in hot-hou&cs. 

In children we meet with a ]>eculiar form of laryngitis — namely, 
Croup — -which usually arises fnmi exposure to cold and damp. The 
general symptoms of acute laryngitis and croup are very much alike, 
and we may theieforc with advantage consider them together. There 
is j»ain in the larynx and trachea, aggravated by pressure, or by 
attemj)ts at swallowing, which may lead to a sense of suflbeation at 
the time. In general there is a good <leal of cough ; and in croup 
we liave a peculiar kind of cough, with a hard ringing metallic or 
“brassy’’ sound. There is always a considerable degree of fever, 
and the child is restless and tosses about. The tone of voice in all 
cases becomes hoarse, whether in the adult or child, and sometimes 
there is complete aidiouia. Jlespiration is accompanied by a peculiar 
stridulous sound, which becomes more marl\ed as the disease progi’esses. 
After a time there is a suflbcatiug cough, which comes on in paroxysms. 
In cases wh<*re tlie disease is in its advanced stage, the respiration is 
very peculiar and consists of a prolonged slow inspiration, with great 
depresbic»n of the siijii'a-sternal fossa, followed by a sliort, rapid, and 
forcible exiiiration— the inspiration being accompanied by the peculiar 
stridulous sound. This is accounted for by the textures at the upper 
part of the glottis being swollen and inflamed. The movements of 
the glottis consequently induce spasm of the muscles, so that the pass- 
age is still further narrowed, and the air enters with difficulty. In 
addition to this, the mucous surfaces are roughened by the inflam- 
matory exudation, and hence the peculiar inspiration. The expiration 
is short, botause the expiratory muscles act violently, and the quantity 
of air in the lungs not being equal generally to the normal^taudard,^ 
its expulsion takes jdace with the greater raimlity. — 
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In crotrp an exudation of l 3 rmph, either in a g^ular i(Min or ^ a 
false membrane, is formed upon the mucous surfaee of the trachea as 
well as that of the larynx, and this distinguishes the disease finm 
simple laryngitis. The false membrane has a great tendency to extend 
along the air-passages, so as sometimes to produce a complete tubulat 
cast of the trachea and bronchi. In other cases it confines itself 
almost exclusively to the larynx. It may be loosely attached, or it may 
tend to become loose at certain points. 

The formation of this layer marks the occurrence of the second 
stage in croup. 

In the second stage of croup, therefore, when the false membrane 
has begun to form, we have frequently another physical symptom present 
— namely, a valvular sound heard immediately after expiration. Tliis 
is caused by a loosened edge of the false membrane being raised by 
the air in exppation, and flapping down again upon the lining mem- 
brane after the air has passed out. When the tube of false membrane 
forms a comi»lctc cast, or when it is adlierent throughout its extent, 
this symptom is of course wanting. From the circumstance tl)at in 
croup the false membrane extends more or less into the trachea, the 
term Cifmnche trachmlis has been applied to the disease, but, as I will 
explain presently, I think this an unfortunate name, as it is apt to 
mislead in certain respects. In both croup and laryngitis there is a 
tendency to cerebral congestion and coma, owing to tlie imperfect 
aerajbioii of tlie blood. 

In the Laryngitis of adults the diseased action is generally 
limited to th(3 larynx, and although attended witli inflammatory infiltra- 
tion and acute oedema, it does not usually terminate in superficial 
exudation or form a false membrane. In some castis small abscesses 
form in tlie submucous cellular tissue, or small patches of l 3 miph are 
effused. The inflammatory exudation rarely passes into the trachea. 

Ill the early stages both of croup and laryngitis, the stridulous 
breatliiiig, and the suffocating paroxysms of cough, are chiefly d(*j)eii(l- 
ent on irritation of the mucous membrane, exciting the muscles to 
spasmodic action, so that, combined with the swelling of the mucous 
membrane — even before that swelling gives rise to any obstruction to 
respiration — there may be obstructed respiration from sj)asm of the 
glottis, and this of itself may necessitate an operation, if the par- 
oxysms are so violent as to threaten suffocation. This may arise 
long before the mcTo mechanical obstruction has made much progress. 
In most cases, then, we have, superadded to the inflammatory swelling, 
the irritation and danger produced by such spasms. 

During the earlier stages of laryngitis in adults and of croup in 
children, a good deal can be done, by active Medkal Treatmmty to avert 
or postpone these misfortunes. General depletion will often mitigate 
the severity of the symptoms to a very great extent, relieving not only 
the local congestion, but also the distended state of the right side of tlie 
heart, and rendering the respiration much more free by its powerful 
aiitispasmodic effects. In cases of croup, blood-letting is best accom- 
plisi'ou'by opening the external jugular vein. The use of the vapour, 
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Uot air, or warm-water bath, is also very beneficial. A good plan, both 
for adults and children, is to manufacture a sort of vapour bath by 
rolling up heated bricks in blankets which have been wrung out of hob 
water, for the steam and heat so produced will make vapour form in 
the room or bod, and cause the patient to perspire very freely. The 
breathing will thus in many cases be greatly relieved. Tlie use of other 
remedies also, such as mercurials, to prevent deposition or cause absorp- 
tion of the lymph, acts beneficially. To allay the irritation which 
causes the* spasms, we may ^ve opiates cautiously, along with antimony. 
Sinapisms also may bo applied on the chest or between the shoulders, 
or a blister well down upon the chest ; but never apply a blister in 
front of the neck in such cases, as it will do no good ; and if trach- 
eotomy is requirt^d afterwards, it will have to be performed under very un- 
favourable circumstances. An excellent plan of treatment, in most 
cases, is to steam the room or bed by some such means as those already 
described, and to kcq) s])onges, wrung out of Lot water, constantly 
applied over the larynx, administering internally at the same time 
full doses of ipccaciiauha wine, so as to keep up a degree of constant 
nausea. 

‘ If all these m(‘iins fail wc must then adopt Fiufijkal Treatment, pro- 
jicrly St) called. In acute laryngitis, wht^re the suffocating paroxysms 
are becoming more constant ; wlum the cough is becoming, perhaps, 
suppressed, but ilu' tt^ndcncy is still present ; where there is congestion 
ol* the face, and of the veins of neck ; where the chest does not 
distend fully and freely during Inspiration ; or whore, instead of con- 
gestion of the face and neck, wo have a j^ale condition of the face, with 
bine lips, and a slow, irregular pulse ; — then the sooner tracheotomy is 
l)ei’fonned the hotter. TJie blood is not being aerated proj)er]y, and 
we bliould tliorefore immediately make an opening in blie trachea lower 
down than tli(» ohstriK'tion, whatever tliat ohstnietion be caused by. 
In laryngitis we have no hesitation in o]H*rating, ht^eause the disease 
is limifc(Ml, and has no tendency to spread downwards, "Whatever 
may he said about the propriety of performing tiacheotoiny in croup, 
no ditreroiic(‘ of opinion x'xists as to the necessity for the operation in 
the laryngitis of adults under these conditions. 

In crou]), on the contrary, there arc conditions which have given 
rise to a difference of opinion. There is in it, as already remarked, a 
tendency in the diseased condition to spread downwards, and we are 
therefore told that it is not disease of the larynx but of the trachea. 
Now this is just a case where the name of the disease intlueiices its 
treatment 

The strong prejudice against o])crations in croup arose, I think, from 
somewhat erroneous vii*ws regartliiig its pathology. In posi-imrtem 
examinations the false membranes, extern] ing from the larynx into tlie 
trachea and bronchi, and often found in the form of complete tubular 
casts — a condition so different from the laryngitis of adults — led to the 
idea that the trachea was affected in the first instance, or at least simul- 
taneously with tlie larynx, and the disease was named Cynamhe 
Traclioalis, in contradistinction to laryngitis, llcnce most ^bjgjcianE^ 
and surgeons considered it improper to operate when the disease, as 

3 L 
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‘ . 
tiiey thought, was situated at and beyond the part wtere 
in the trachea could be effected. 

I am quite convinced, from what I have seen of this disease^ that 
it really commences in all cases in the larynx ; and I have no hesita- 
tion in saying this, whatever tendency there may be for the disease to 
spread downwards from the larynx. The symptoms of laryngitis and 
of croup are exactly the same j there is the same suffocating bough, the 
same difficult respiration, the same tenderness over the larynx ; and all 
the symptoms point to the larynx being affected from the ve^y first. I 
feel convinced that in many cases of croup the disease is more confined 
to the larynx than is generally supposed, and that, -when it spreads, it 
does so from the larynx downwards, and does not attack the mucous 
membrane of the trachea simultaneously with that of the larynx, or — 
as some would have us believe — attack the trachea and bronchial 
mucous surface before affecting the larynx. Post-mortem examinations 
reveal to us the completed disease, not its progress : our knowledge of 
that must be derived from observation of phenomena during life. 
Now, to say nothing of the ordinary progress of the symptoms, the 
immediate relief afforded by the operation in all my cases, even in 
those which subsequently terminated fatally, shows conclusively that 
even in the fatal cases no disease of the lower part of the trachea could 
have existed at the time, otherwise the operation could not have 
afforded the relief it did. The principal objection to operating in croup 
is undoubtedly the tendency of the disease to spread downwards after 
the operation. As to the presence of bronchitis being a contra-indica- 
tion to tlie performance of the operation, a point which 1 was inclined 
to insist on foimerly — though I would not go so far as some Continental 
surgeons, who consider it absolutely favourable — I must modify rny 
former opinion, inasmuch as in most of the successful cases it was pre- 
sent, and when tlie tube was properly managed the mucus was easily 
expectorated. Perhaps it may be considered favourable in one sense, 
as indicating a condition of the mucous membrane less predisposed to 
the formation of plastic exudations. 

We owe it to our Continental brethren, especially to Trousseau, 
that tracheotomy in croup has now become an established operation. 
I must confess that from early teaching I was strongly i)rejudiced 
against the practice ; but, fortunately for me, it happened that a child 
was brought to me in the agonies of suffocation, so that I could not 
but try to relieve it The relief was immediate, and the result suc- 
cessful, and thus I could not deny the like chance to others. In 1875 
I had performed tracheotomy for simple croup and diphtheritic croup 
one hundred and three times, and saved thirty-four out of that number, 
or an average of about one life saved in three cases. Since then I 
have operated many times, but 1 have not kept a record of them as 
formerly ; and it must be remembered that at first I only operated as 
a last resort, and even yet I do not see my way to operate quite so 
early as. some French surgeons seem to do. I think, however, that 
there should be no delay when the character of the breathing and the 
-^contracte^nstate of the thoracic parietes show that the lungs are not 
being distended with air. By operating early we avoid the risk of 
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oedema or congestion of the lungs, and of the effects of non-oxygenised 
blood circulating in the brain. 

We are not to perform tracheotomy on every child with a spasmodic 
cough in the early stage of croup, for many of them have this cough 
without being suffocated, and under ordinary treatment the child may 
get hotter ; but in the second stage of the disease, when the false 
membrane is forming or has formed, we have a mechanical obstruction, 
and this, jadded to the irritation and the small size of the air-passage, 
justifies us in operating. Mr. Liston used to object to tracheotomy in 
croup, on the ground that if we operated early there was no physical 
obstruction of the breathing to warrant it, and that if we delayed till 
the symptoms were urgent, the tracheal exudation rendered the opera- 
tion useless. To neither of these propositions can I assent ; but I 
think we are hardly warranted in operating till all remedies have been 
actively tried without efiect ; then there should be no delay. Here, 
as in many cases, the period of the disease, as regards time, is no 
criterion. If, in a case of croup, depletion, the warm bath, emetics, 
counter-iiritatiori, calomel, and other remodie.s, have been actively used 
without ridief ; if the haid ringing cough has become suppressed, and 
the respiration is evidently imperfect, as shown by the contracted and 
deprcs.s(Ml ai)p(*arance of the cartilages of tlie ribs and by^occasional 
S(‘vere paroxysms of dys])na‘a ; — 1, for my own part, would say that 
the operation is fully warraiitefL When the paroxysms become more 
and more fre(]uent, or when ^tlie dyspnma is rather persistent than 
jiaroxysmal, vith turgid or ])ale lividity, the operation is the little 
sufferer’s only chance for life. Another reason for performing tracheo- 
tomy is that, even in the fatal cases, the relief afforded to the patient 
before death is very great. I consider that the mere temporary relief 
from the fearful doatli from surt’oeation is sufficient to warrant us in 
operating ; deatli is at least rendered more easy. 

1 tliink it right, however, to warn you that it wdll require some 
(‘ffoi’t to bear up against discouraging results. I know of no class of 
cases in wdiich the experience is so painful : an average gives little 
idea of it. You may hav(* five or six cases in succession, all proving 
fatal, before you meet with c»uo rodoemiug success ; but then you have 
the temporary relief almost invariably afforded to the little sufferer; 
tlio resuscitations, in some cases apparently dea<l ; and, if you per- 
Ibcverc, the average of success will come. Above all, we must recollect 
that Jiowever disagreea])le or imi)leasaiit the operation may he to our- 
selves, we an* bound to lose sight of that, and give the patient the only 
chance for life. 
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and Modes of Death, illustrated by Examples — Conipli<*atioiiH arising from 
previous Disease and ]n*escnt Contingencies — Indications for performing the 
Operation of Traihootoiny, and Cabos best snited for it Conti a indications — 
The ytage of tlu llisease when it is moat likely to be succtssful— Local and 
Constitutional Aiter-treatmeut. 

Another form of laryngeal disease wliicli we must notice is Diph- 
theritic Croup. 

Though experience has shown such an amount of success after the 
performance of tracheotomy in ordinary croup as to warrant the ojiera- 
tion, it docs not follow that in diphtheritic affections of the air-passages 
it would be equally warrantable, reasoning, indeed, w ould 

almost lead to the conclusion that it is scarcely warrantable at all. All 
the circumstances seem unfavourable. Not only liave we an equal, or 
^ even greater, tendency in the diphtheritic exudation to spread down- 
wards, than wc have in the case of the false membrane of croup, hut 
the disease may even affect the wound caused by tlie operation. More- 
over, it is a hlood-discase of a very subtle nature, and of a most debili- 
tating character, affecting tin* nervous system j^eculiarly, and destroying 
its victims by exhaustion, even when there is no laryngeal or tracheal 
obstruction. Yet, so far as my own experience goes, tlie actual results 
of tracheotomy in dijditheritic croup show such an amount of success, 
as, in the otherwise desperate state of the patient, fully to waiTant its 
performance. I have now performed tracheotomy about fifty-three 
times in diphtheritic croup, and the results arc rather more than one 
in throe saved, which is slightly more favourable than in simple croup. 
This, however, is 1 believe accidental, as I do not think that these are 
such favourable cases for the ojieracion as those of sim] le croup. 

As regards the causes and mode of death in diphtheritic, as con- 
trasted with ordinary croup, I shall, to save repetition, divide the fatal 
cases into two groups, according to the mode of death. TTndor the 
first head I shall arrange those wlio died of asphyxia, from the exuda- 
tion developing itself beyond the opening in the trachea, or into the 
minute bronchial tubes. Of these cases one was a child, about two 
and a lialf years old, who had been under treatment for diphtheria, 
when urgent croupous symptoms supervened. The operation was 
resorted tOj and was followed by great temporary relief. Dut next day 
returned, and the child died. In another case, that of a fine 
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boy about eight years old, who had suffered, but vas recovering, from 
slight sore throat, symptoms of croup supervened, and became so urgent 
that I was called upon to operate. This was attended with great relief, 
and all promised well, when diphtheritic exudation a^PP^ared, at first 
on one tonsil, and then gradually spread. The pulse rose, and the 
patient became more restless. Though the tube was kept clear, and 
changed several times, the breathing became embarrassed. Air passed 
easily out and in, and the walls of the chest seemed to expand ; but it 
was clear, from the lividity, restlessness, and dyspnoea, that the exuda- 
tion must have extended to the minute ramifications of the bronchi, 
. thus preventing aeration of the blood. In the case of a little girl, about 
five years of age, the symptoms a])peared after the disease had lasted 
for eight or ten days, and were so urgent that I operated immediately. 
The relief was complete at the time, and for twenty-four hours all 
promised well ; when suddenly difficult breathing recurred. This was 
^ relieved by changing and cleaning the tube ; but that gradually failed 
to relieve, and she ultimately died in a suffocative paroxysm, apparently 
from the exudation having extcuided downwards. Now tlxis form of 
death — the extension of the mechanical obstruction downwards below 
the opening in the trachea — is similar to what takes place in ordinary 
croup. 

The second and larger group of fatal cases is formed of those 
pati<‘nts who died from the sixth to the twenty-lirst day after the 
operation, in conscipience of n^theiiia, the effect of the blood-poison. 
In some of these tli(n*e "was o^casionally the complication of recurring 
dysi)na\a, th(»ugh more in appearance than reality — the jactitation and 
restlessness b(‘ing rather due to febrile excitement. Without detailing 
every case, 1 will select two or three typical of the conditions alluded 
to. I'he first example 1 select is that of a previously healthy girl of 
five years, a patient of Dr. Menzies. The histoiy of the case at first 
was that of oidinary croup, progiessing, in spite* of active treatment, to 
threatened suffocation, for which tracheotomy was performed, with 
immediate relief ; and for the first four days everything seemed favour- 
able. 'Uhen the pulse became quick, but weaker, acetunpanied with 
febrile excitement. The white diphtheritic pt'Ilicle wa.s first noticed on 
the pharynx on the fifth day. In the course of that day it spread over 
the tonsils, uvula, palate, and mucous lining of the cheeks and lips. 
Next, she was noticed to swallow with difficulty, part of the fluids 
regurgitating hy the nares, and part passing out tlirough the tube. 
The tube was one with a small perforation on its convex side. The 
jmlso became more rapid, and the patient sank exhausted on the eighth 
day after the operation. In another case of a gii‘l, about three and a 
half years old, also a patient of Dr. Menzies, I was called to operate ou 
the third day of the croupous attack ; but the child had been ailing 
for some days before Dr. Menzies had been called, and the diphtheritic 
exudation was seen over the tonsils, uvula, and palate. At the time 
tracheotomy at once relieved the intense suffocative symptoms. The 
tube was finally removed on the tenth day. There was no recurrence 
of difficult breathing, and I was only seeing the patient ocoi^ijmall^jll^ 
judging from past experience in croup cases, I thought her qSSesal^ 
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and trusted that the quick pulse and febrile state would gradually pass 
offi I happened to cdl on the eighteenth day after the operation, and 
found her sinking ; the eyes hoUow and sunk, the wound showing total 
want of action, and looking larger than when the tube was removed. 
I was told that Dr. Monzies had ordered wine and suitable nourish- 
ment ; and on asking if she had taken it, the motlier said, Yes ; but a 
great part of it always came out by the wound in the neck, and by the 
nostrils ; but she had never mentioned this to Dr. Menzies or luysolf. 
I hastened to have the child fed by the stomach-tube, but she was 
moribund, and died before wine or food could be administered. 

As an instance of the deadly character of the blood-poison of diph- . 
theria, independently of the mechanical obstruction to breathing, I may 
mention the following case : — was sent for by Dr. Thin of Penicuik, 
to operate on a ^hild residing near Eddleston. Dr. Thin told me that 
the symptoms precoding the laryngeal affection had been of a vciy low 
malignant character, but that the suffocative condition seemed now so, 
bad as to demand tracheotomy to give a chance of relief. W e found 
the child semi-comatose, with weak intermitting pulse, clammy skin, 
and livid countenance. I operated as speedily as pos^ilde, and thought 
the child would have succumbed. At first no great relief seemed to 
be given to the bieathing, but after waiting a little, and stimulating 
the trachea by passing a probe through the tube, coughing was inducecl, 
and some blood, mucus, and a shred of membrane, were ejected. 
The breathing then became easier. AfttT having icplaced the child in 
bed, applied warmth, and given necessary directions, wo were a))Oiit to 
leave, when we were startled by hearing tlie little patient, hitherto 
apparently unconscious, say, with wonderful distinctness, “Giirle 
mominM” I now recollected that the tube I had used was one witli 
an opening on the convex side, so that air would pass through the 
larynx. 1 thouerht the stiength of voice a good omen of returning 
power, and that possibly the formei almost moribund condition of tlie 
child had depended on non-aeration of the blood \ but on laying my 
finger on the pulse it was scarcely to be felt, the skin was as cold and 
clammy as before, and although the breathing had been relieved, the 
child died in about throe hours after the 0 ])eiation. 

These may sutlice as examjiles of the modes of death in diphtheria 
after tracheotomy. As a general rule, death in cases of simple crouji 
occurs early in the second or third day after the operation. In diph- 
theria life may be prolonged for two or three weeks, and death may 
occur by gradual exhaustion from the disease — a re»nlt either of the 
blood-poisoning alone, or of that combined with paralysis of the 
pharytix, preventing deglutition, and so interfering with nutrition ; by 
a similar affection of the glottis — allowing fluids to enter the trachea 
or wound ; or lastly, by the diseased action attacking the wound, and 
leading to phagedsena. I have also known death occur, iu the case of 
an adult, on the second day after the operation, from paralysis of the 
heart, though the dyspnoea had been completely relieved 

The most formidable complications are those dependent upon the 
of the nervous system, causing paralysis of the 
pharynx, giving rise to the inability fo swallow, or of the palate, 
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^ raguig^tation of food thrcmgli'tfafi These two 

Gpliditions have long attracted attention ; bat I mi tot aware that the 
similar affection of the glottis has been adverted to, though I have 
repeatedly noticed and remarked jt to my medical friends. In the 
iirst case in which I saw the fluid food come through the tube, I was 
afraid that ulceration had occurred between the pharynx and larynx. 
When satisfled that such a state did not exist, I thought the pheno- 
menon might be due to the kind of tube used, with an aperture on its 
convex side ; but I have found it occur equally in cases in which the 
ordinary tube was used. The fluid must then have passed the glottis 
without causing any cough, and only have been ejected when it 
stimulated the bronchi, or trachea below the tube. In other words, 
the fine sensitive nerves, which act as sentinels at the outwork of the 
air-passages, become paralysed, and no effort to close the glottis is 
made during the attempt at deglutition ; and so part of the fluid 
passes down the laTynx and trachea, till, by stimulating the bronchial 
membrane, it gives rise to its own ejection through the tube or wound. 
This condition seems peculiar to diphtheria, for although I have now 
had a very largo experience of tracheotomy, performed for different 
kinds of disease or accident, I have never seen the fluid food ejected 
by the tube except in that disease. I think it more important on this 
account, that, whilst our attention is attracted to it after tracheotomy 
when we see the fluid ejected, the question comes, — Is it not probable 
that the same paralysed state of the glottis may allow portions of fluid 
nutriment to pass into the aii>passages in other cases of diphtheria in 
which tracheotomy has not been performed ? 

I would now, in conclusion, state my impressions as to the propriety 
of performing tracheotomy in certain cases of diphtheria, or of refrain- 
ing from its performance in others, derived from, what I have observed 
in cases in my own practice. 

First, then, the great and positive indication for operation is the 
immediate urgency of the suffocative laryngeal symptoms. When these 
are intense, and the contracted state of the thoracic parietes shows that 
little air is entering the chest, the operation is warranted, as affording 
the only chance of obviating impending death from asphyxia ; and this, 
the only chance, may be given, however unfavourable the prognosis as 
to ultimate success. The results of the successful cases point to the 
fact that the more favourable cases for operation are those in which the 
laryngeal symptoms have commenced early and progressed rapidly, with, 
perhaps, decided local diphtheritic symptoms, but the febrile or con- 
stitutional symptoms less prominent ; — where, in fact, there is least 
intensity of the constitutional poison, and where the very acuteness of 
the local symptoms indicates a certain amount of power. 

The cases less suited for operation are those in which the constitu- 
tional morbid conditions have existed in a marked form, together with 
fever, quick and weak pulse, for some time before the exudation 
affected the air-passages, and in which the croupous dyspnoea is not very 
intense. Occasional paroxysms of convulsive cough occurring in sucb 
cases, and relieved by the ejection of mucus and false mem^ane, unless 
increasing in frequency, do not warrant the operation. 
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wikTrauted ia cases where, to speak generally, the eofeto V 
Kps, and the state of the chest, show no continued obsl^e to 
tion. .Oases in which the diphtheritic affection has supervened 
> scarlatina, measles, or gastric fever, or in which there ia marked,sub- 
maxUlary swelling, are very unfavourable. I have, however, seen cases 
recover, where tracheotomy was performed in diphtheritic croup super- 
vening on these circumstances ; so that I think we may perform the 
operation, though we should not urge it too much. I would not like to 
exclude even such cases from the benefit of the temporary relief and 
the chance of life which tracheotomy affords ; still it is evident that 
the chance is very much less than in cases of uncomplicated croup, and 
that the results must tend unduly to reduce the average success of the 
operation. 

In cases in which the disease has crept slowly on before the 
croupous symptoms began, and in which difficulty of swallowing exists, 
that complication seems to me a contra-indication of operation, as we 
can then scarcely hope to keep up the nutrition of the patient. But we 
must look to the exact significance of this symptom in diphtheria. In 
cases of acute and chronic laryngitis, as well as in croup, difficult 
deglutition is often a very marked symptom ; but, so far from Iniing a 
contra-indication to tracheotomy, it is an indication for its performance, 
because, in such cases, the difficulty arises from the action of the parts 
in swallowing exciting the laryngeal sp.asm. In these cases it excites 
cough and other symptoms of laryngeal irritation ; but the dysj)hagia 
. of diphtheria results from paralysis of the palate, pharynx, and neigh- 
bowng parts. There are no convulsive* efforts excited to expel the 
food — ^it simply runs back, partlj*' from the mouth, j)artly by regurgitn * 
tion through the posterior nares; and, as we see in cases in whieh it' 
-comes on subsequently to the operation, part of it may piiss through the 
larynx into the trachea, llenco 1 consider the presence of this condition 
in diphtheria most unfavourable, both as an indication of the intensity 
of the poison, and also and specially as presenting a difficulty to our 
' afterwards nourishing the patient. When it comes on after the opera- 
tion we must do our best to meet it by the use of tlie stomach tube ; 
but I can only say that such treatment has rarely proved successful in 
my own cases. 

Although the conditions just detailed are undoubtedly most un- 
favourable, I cannot, after further experience, pronounce them to be 
contra-indications to tracheotomy, for I have had successful results in 
all of them when there seemed little hope, and therefore I fall back 
upon my first position, that “ Tfie great and jwmtive indication for operation 
is the immediaie^rgeticy of the suffocative laryngeal symptmns*^ 

Lastly, in regard to very early operation as promising greater chance 
of success. — Whatever the greater chances may be in ordinary croup, 
1 can see no grounds on which we can hope for its being useful in 
diphtheria. Indeed, 1 4o not think the operation warrantable until the 
laryngeal obstruction or spasm is well marked ; because it superadds 
new sources of irritation and risks of its own, sucli as that of the dis- 
ease attacking the wound ; and thus the operation miglit deprive i/he 
chances of recovery which they would otherwise have. 
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I t/ust, however, 1 need faatdly say that 1 do not mean to advocate 
delay when the laryngeal symptoms are marked auft progressing ; for 
then unnecessary delay entails the risk of the supervention of congestion 
or oedema of the lungs, and so diminishes the chances of success of the 
operation. 

In the j4fter~treafment of Simple or Diphtheritic Croup, where 
tracheotomy has been performed, one thing ought to be attended to — 
namely, the form of tube — as this is important It ought to be of such 
a size as will admit air freely, without over-distending the trachea, and 
should always be double, the inner tube fitting pretty closely, but not 
secured to the outer, either })y spring or other fastening, so that it may 
be easily removed for cleaning, or expelled by the efforts of coughing 
if ol)structed by mucus. The inner tube should also be long enough to 
pass beyond the outer one, so that we may be sure that there is no 
obstruction to the passage of air through it ; for if the inner tube be 
clear, and longer than the outer one, all is right There should be an 
opening in the outer or fixed tube, but never in .the inner, and the 
latter should always be inserted when the patient takes food or drink. 
The tube should not be tied in too tightly, for fear of interfering with 
the venous circulation, and tliere sliould be no knot near it. We must 
of course oec that the tube is introduced fairly into the trachea, though 
it must not bo inserted too deejdy. 

When there is niueh bronehial effusion, the use of emetics in the 
after treatinent is very beneficud ; but un<1er no ciiciimstances Would 1 
now resort to antimony, f(jr its effects arc most dangiwous in diminish-* 
ing llie evpnlsivo power, dc])ressing the patient, and inducing sinking. 

1 am glad that my opinion on this head is strengthened by the high 
aiithorif) and great experience of M. Trousseau. Jii all n'sjiects I find 
ijx'caeuan aii'Wer better, either as an emetic or expectorant, without 
deprossiii«»^ oi* le:uijng to dysenteric ])urging, whilst it induces moderate v 
diapliorehih and allays the febrile condition : in ninny cases, when the* 
more acute bioiieJiial syinj)toms have pa<?sed, we reepure to give stimu- 
lant ex])ectorants such as sal-volatile or chloric ether. The rest of 
the uftordreatment consists in keejiing the air of the room moist by 
letting steam pass into it near the bed : tliis so far moistens the mucus 
in the throat, and it is therefore more easily ejected through the tube. 
The bronchitic affections are also relieved, and simple poultices on the 
chesty and sinapisms on the back, are useful to allay irritation and con- 
gestion. In regard to diet, it is in many cases necessary to give beef- 
tea and wine from the first ; but in general I prefer for the first day or 
two a nutrient, non-stimulating diet^ such as milk and farinaceous food, 
and afterwards gra<luaily give animal food ; but in rdll|)ect to this we 
must be guided by the condition of each individual patient. 

In speaking of operations in croup, 1 have used the terms simple 
and diphtheritic croup, and I have done so advisedly, because, w hilst * 
the average results of ray operations liave l>ecn as good in the one dis- 
ease as in the other, I consider them as essentially diffoi’ent diseases, 
and 1 do^not believe that an extended experience would give the same 
amount of success in diphtheritic as in simple croup. It h^ 
no small amazement I have read some of the views recently prSjpBgiGSo, 
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croup and diphtheritic ci!oup are identical. I can liar^y 
two diseases more different, whether we consider them in thefr caiieat^^ 
symptoms, or sequelae. In one feature, doubtless, there is similaritjr, <; 
l^cause, when in diphtheria the air<passages become affected, the presence 
of the membrane exuded necessarily gives rise to the same physical 
symptoms as to sound of voice, breathmg, and asphyxiating paroxysms, 
as the false membrane in simple croup does. But in diphtheria the 
exudations in the lar^x dr elsewhere are the local expression of a 
special blood-disease, which may and often does destroy life without 
'adecting the air- passages at all, whereas in simple croup the false 
memhrano is the result of a local inflammation. The causes or circum> 
stances in which the two diseases originate are, according to my experi- 
ence, very diflTerent. Ordinary croup almost invariably arises from 
exposure to cold, or occasionally from some source of local irritatiQn» 
le^ng directly to inflammation of the mouth, as dentition. It is most 
frequent during cold moist weather, and specially during the prevalence 
of easterly or north-easterly winds. The late Professor Alison used to 
say that, according to his observation amongst the poorer classes, the 
affection most frequently occurred between Saturday night and Monday 
morning ; and he attributed this to the custom of washing the floors of 
the rooms on the Saturday night, after the children were in bed. 
Diphtheria, on the other hand, prevails at all seasons and during all 
kinds of weather — sometimes as an epidemic, and then generally 
coincident with scarlet fever ; hut always more or less connected with, 
or influenced by, the effects of sewage-emanations or imperfect diainage. • 
Hence we meet with it more frequently amongst the better classes, and 
iu houses with modern accommodations, such as fixed wash-basins and 
water-closet accommodation in immediate connection with nurseries or 
bedrooms. 

Diphtheria is undoubtedly infectious both by direct contact of the 
sputa with a healthy mucous surface, as has been too often proved by 
members of our profession and by mothers, or by emanations from the 
affected person, as evidenced by the manner in which it spreads in a 
family. Simple croup, as I have been accustomed to see it, has no 
such contagious or infectious character. In dispensary practice I have 
frequently seen a child affected with croup lying in a confined room 
amongst other children ; but I never knew the disease to spread as 
diphtheria does. The peculiar nervous affection, the paralysis which 
follows diphtheria, has no counterpart in ordinary croup ; nor, in eases 
of simple croup, were we accustomed to see the white leathery pellicle 
on the tonsils or fauces, though it was a very common disease in 
Edinburgh anc||its vicinity, , 1 know that in France the fauces were 
always examined, and that fake membranes or pellicle were considered 
symptomatic of croup ; but that only leads me to believe that the disease 
in France was always of a different type — diphtheritic, in fact. 

Certainly, in this country, croup, as we used to meet with it, is 
rarer, whilst diphtheritic croup is more frequent, and met with under 
different circumstances. From 1828, until about twenty-five years 
later, diphtheria seemed to have ceased, though simple croup was 
Ibut, when nearly a generation had passed away, the disease 
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WM unliesitiitingty tlMsognised hy some wko b^d seen the previous 
epidemio ; and I would refer you to the mtezNestmg paper on Diphtheria 
and its seqnelse by the late Dr. Begbie, in his work entitled OontHhutions 
to Practkdl Medicine, in corroboration of what I say. Considering the 
two diseases from a surgical point of view, even in successful cases, the 
constitutional conditions are marked in diphtheria by paralytic com- 
plications affecting the pharynx and larynx, by albuminuria and the 
asthenic state of the patient, and by the tendency of the wound to take 
on the diphtheritic action. But it is in the fatal cases that I think the 
distinction between the two forms of disease is most marked by the 
mode of death. In a case of simple croup, the result is decided within 
two or throe days ; imleed, generally in a shorter period, by the false 
membrane extending lieyond the oj)ening and tube. In diphtheria, I 
have on many occasions lost patients eighteen days or three weeks after 
the operation, and when the tube had been removed for some time, 
from astlienia and gi adual failure of vital powers, or from paralysis of 
the pharynx, preventing swallowing, and so leading to imperfect nutri- 
tion ; and, in other cases, I have known it prove fatal from sudden 
failure of the heart’s action and syncope. 

J drew attention to these differences, many years ago, in a paper 
reail before the Edinburgh MedicO'Chirurgical Society, and subse- 
quently published ; and looking back on a large experience in croup 
and diphtheritic croup, 1 think the distinctive characters aio too 
marked to allow me to consider the diseases as identical, merely be- 
cause they possess one feature in common. 
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Chronic Laryngitis : Causes ; Symptoms ; Diagnosis ; Treatment — Warty Disease of 
the Larynx — Secondary and Anomalous Affections causing Laiyngeal Symptoms, 
as Tumours of the Thyroid and Thoracic Aneurism — Symptoms common to both 
conditions — ^Value of the Laryngosi'ope as an aid to Diagnosis ; Dii’cctions for 
u^ng it — Operations of Laryngotoniy and Tracheotomy in the Child and Adult : 
After-treatment. 

The CHxtONic Diseases of the Larynx include chronic thickening 
of its mucous lining arising from repeated attacks of acute or subacute 
laryngitis ; ulceration from the effects of tertiary syphilis ; malignant 
disease ; necrosis of the cartilages and perichondritis, from syphilis or 
other causes ; also swelling of, and sometimes a tubercular dei>Obit in, 
the mucous membrane in scrofulous patients, leading to irritation and 
^pasm, and not unfrcqiiontly to cedema glottidis. 

The patient, when suffering from chronic laryngitis, may get a little 
fresh cold; a sort of subacute attack sujiervenes — effusion from the 
vessels occurs into the loose cellular tissue, which, suiieradded to the 
previously existing swelling, nearly blocks up the larynx, and if irrita- 
tion and spasm come on, death may result. While those chroric con- 
ditions vary to a certain extent, the immediate cause of death is 
generally a BU<hlen attack of wdeina glottidis. A patient so afflicted 
has generally, in addition to a troublesome and harassing cough, very 
marked symptoms of general debility. He presents a pale and sickly 
aspect. His lips are blanclied or livid. There is often venous engorge- 
ment of tlie*ncck and arms, owing to im])criect aeration of the blood. 
He has a feeble and irregular pulse, often suffcTS from distressing 
breathlessiKJSs, and is frequently found to bo much emaciated, especially 
when there is the co-existence of any tubercular disease. He comi)lains 
that the paroxysms of coughing become worse at night, and that they 
sometimes bring on suffocating iitiacks of dyj&imoea. In such a case we 
may employ the ordinary treatment — such as the application of sulphate 
of copper or nitrate of silver to the throat, blisters on the neck, and 
cod-liver oil aftd iodide of potassium internally ; but we cannot trust 
to these entirely. There is the danger that the patient may die during 
one of tho attacks ; and if their recurrence be frequent, 1 would strongly 
urge thQ operation of tracheotomy. In these cases we sometimes 
require to keep in the tube permanently. In one hospital case 1 have 
performed tracheotomy three times successively. The tube had been 
taken out when it should not, and the opening in the trachea gradually 
^ closed up„,»*equiring the operation to be again performed. The boy’s 
^"BeSriA, each time, improved very much after tho operation. 
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The improyeineiit of the general health ie often very marked, I 
recollect a case eccurred in Professor Qairdner*s practice^ when 
Physician to the Swhurgh Eoyal Infirmary, I was called to see a 
girl in his ward who was suffering from phthisis. She was in the very 
last stage of exhaustion, and very much emaciated. Owing to the 
condition of her larynx the sufibcative paroxysms had increased in 
frequency and severity, and hence the demand for surgical aid. I saw 
her during one of these paroxysms, and at once performed tracheotomy. 
The girl was so weak that she fainted during the operation, but from 
that day she began to regain strength; and within two or three 
months was perfectly well, and lived for several years afterwards. 
The marked improvement in the general health, after the operation, 
is itself a warrant for performing tracheotomy in these chronic affec* 
tions of the larynx, to say nothing of the danger that, if it he not 
performed, the patient may at any moment be seized suddenly with 
oedema glottidis, or suffocative spasm during a paroxysm of cough- 
ing, and die before assistance can be obtained, Ilenco we should per- 
form tracheotomy in these cases, as it is the only means of completely 
averting the danger. We can afterwards apply our local treatment to 
the larynx tli rough the wound, just as we can to any other ulcer in the 
body. I have had a very large experience in operating in quch cases, 
and the results have been almost uniformly successful. 1 therefore 
strongly advise that the operation be performed when the condition is 
going on from bad to worse, and when the paroxysms are becoming 
frequent, even though they bo -not present when we see the patient ; 
for when spasm is absent we can give the patient chloroform, and per- 
form the operation easily. We may remove the tube after a little, < 
and if necessary insert it again. The outer tube, when retained per- 
manently, should have a hole on the convex side, so as to allow the 
patient to speak, but the loose inner tube should not be perforated. 

At this point 1 \\ould like, even at the risk of seeming to repeat 
myself, to impress on you very strongly the impoi-lauce of tracheotomy 
as a remedial agent, as well as mciely a means ot averting suffocation 
in these chronic diseases. When one considers the constant movement 
which takes place in the larynx during ordinary respiration, and 
the numerous causes of irritation to which it is exposed, the in- 
tractability of many of these chronic diseases of the larynx is 
no longer a matU'r of surpiiso. The plain indication seems to 
be a wise performance of tracheotomy, by which means you gain 
immunity to the patient from tlio cliance of suffocation — j'ou give the 
parts rest, and put them, in theii weakened state, in tlie best possible 
condition to take on a healing action. By means of the^ better oxygen- 
ation of the blood the whole system is put in a better condition ; 
lastly, as already indicated, topical applications can be made from 
below, and as regards endo-kryiigeal treatment, any one having 
experience of it can testily to the greater ease with wliich the neces- 
sary manipulations of painting or removing growths, etc., can be carried 
out after the trachea is opened than previous to it. 

There are some cases of chronic disease of the laryn^^ whic h are 
comparatively rare. For example, the Warty Disease^ in wBiBirtSe" 
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<l|agtu>si8 is rather difficult The patient suspects the diseased : 
tion sooner than the surgeon. He feels somethiMilike a smaU paa'% . 
seed hanging in his larynx, and there is irritatiii and cougL fir- 
merly, when the diseased condition was tnadO 
out, we i>erformed tracheotomy without hesita* 
tion^ and removed the excrescence ; but now 
there may not be any necessity for the opera- 
tion, as a skilful operator with the laryngoscope 
will generally succeed in removing them by the 
mouth with a pair of forceps made for the pur- 
pose, or destroy them by appropriate topical 
applicationa ^ 

There are other conditions of an anomalous 
nature requiring trajcheotomy. A large tumour 
of the thyroid body, for instance, may produce 
spasm of the glottis by irritating the recurrent 
laryngeal nerve. In one case of this kind the 
disease disappeared under treatment by blisters 
locally, and iodide of potassium internally ; 
but after two years the patient returned with 
the tumour as prominent as ever. I then pro- 
posed to tap the cyst of the tumour, but before 
I could do this my house-surgeon was obliged 
to perform laryngotomy. 

Another and much more frequent class of 
;.ca^es are those of laryngeal spasm, produced by the presence of 
‘ Thoracio Aneurism. This is an important subject, for surgeons are 
.instantly being called upon to perform tracheotomy for aneurism of 
^ aorta or of the innominate artery.' 

I desire therefore to draw attention to two classes of cases in which 
this operation is sometimes performed, as affording temi)orary relief 
from suffocative paroxysms or impeded respiration. 1 mean (1) cases 
of aneurism or tumours pressing upon the larjmgeal nerves, and caus- 
ing spasm of the glottis; and (2) ancurismal tumours of the aorta or in- 
nominate artery, impeding respiration by direct pressure on the trachea 
at the root of the neck. In the former class of cases I consider that 
the operation is not only warrantable but advisable, or even impera- 
tive, because it gives relief from impending suffocation, and also 
alleviates conditions which tend to increase the aneurism, or even to 
hasten its rupture ; so that tracheotomy prolongs life wiih comfort to 
the patient. In the second class of cases (aneiirismal tumours at the 
root of the neck, pressing directly on the trachea), I cannot see the 
principle on which the operation is recommended. In such cases, the 
tumour is lower down than where we can open the trachea ; and if we 
use a tube long enough to pass beyond the aneurism, we are in great 
risk of rupturing the sac, which generally, in such cases, presses upon, 
and causes absorption of, the tracheal fibro-cartilages, and projects the 
mucous membrane. Indeed,* as pathological specimens show, the 
tracheal tqftures become incorporated, as it were, with the sac; and 
"" Fig. 189. Warty diseatfe of the Larj'iix. 
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AUettrifOict generally thina and tends to ulcerate toKrards the trachea. 
Hence I cannot see how an opening in the trachea on the distal side 
of the impediment can relieve the breathing, whilst there is very 
evident risk of killing the patient by wounding the projecting and 
attenuated sac in opening the trachea, or rupturing it in trying to pass 
the tracliea>tube beyond it. Here is a preparation from a case in 
which I made a very narrow escape from being involved in a most un- 
pleasant predicament. I was asked to see a lady who had lonft 
suffered from bronchitis and asthmatic attacks, and in whom larynges 
symptoms seemed to indicate commencing oedema glottidia As the 
medical gentleman informed me that the late Dr. Begbie, senior, bad 
been seeing the X)aticnt, and as I understood that the laryngeal symfH 
toms were not very urgent, I suggested that Dr. Begbie should be first 
asked to see the patient, and if he considered tracheotomy advisable I 
would come and operate. I hoard nothing fiirther until, meeting the 
medical attendant a day or two afterwards I inquired about the tese, 
and was informed that after Dr. Begbie had examined the patient 
generally, he proceeded to examine the throat and moutli by gently de- 
pressing the tongue; this caused retching, followed by a fearful gush of 
arterial blood, wliicli proved instantaneously fatal. If 1 had operated, 
the insertion of the tube could scarcely have failed to *have rup- 
tured the sac, and I leave you to conceive the situation. I think 1 
have said enough to show that I am decidedly opposed to operation in 
cases of this latter class. But should any one I»e inclined to operate, 

I would advise tlie use of a larg^'-sizeJ, bulbo\is-pointcd, soft gum 
catheter, with an enlarged opening, to pass beyond the tumour, ^ 
instead of the metallic tube. 

Iluskincss of voice and a stridiilous laryngeal cough are symptom# 
common both to such cases of aneurism and to chronic laiyn^thu 
When theie is difficulty in distinguishing between the two affectionj^ 
the laryngoscope again ])roves must valuable, as with its aid there is 
observed in tlie one case swelling or ulceiation in the interior of the 
larynx, and in the other nothing but paralysis or sj)asm of one or both 
of the vocal cords. 

A few observations regarding the use of the larjmgoscopo may not 
be out of place in concluding this account of the injuries and diseases 
of the larynx. 

In principle the instniment is very simple. It consists essentially 
of a small mirror fixed upon a stalk, so as to be capable of introduction 
into the back of the throat. Holding it there in such a manner as to 
defiect the light at the proper angle, the surgeon is enabled to obtain 
a good image of all the parts within the larynx. The mirrors now 
employed are flat, and usually circular, varying from the size of a 
sixpence to that of a florin, and they have the ordinary glass and 
quicksilver face with a metallic back. Each is fixed by its edge, at an 
angle of about forty-five degrees, to a stalk of soft metal, which is 
furnished at the other end with a wooden handle. When the operator 
can employ the direct rays of the sun, nothing more than this single 
mirror is necessary to obtain a good imago of the laryn:^^ But a s we 
cannot always have the sun’s direct rays at our disposal, it is Hi 
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that we ahould {H^eeees some additional means by which 
concentrate the light of a lamp or of a window, so as always to hwre 
«h^owerful illumination at our command. * , ^ 

The instrument, as practically used, therefore, now consists of trtird " 
pArts ; first, of a series of the small throat mirrors, vaiying in siim as 
ji»t described ; and, secondly, of a circular reflector, slightly concave, 
and perforated in the centre like that of the ophthalmoscope. The latter 
is the concentrator of the light It is adjusted in front of the operator's 
right eye, or instead may throw the light from the forehead, being 
fixed in position by its attachment to a pair of spectacles made for the 
purpose, or better, perhaps, by a belt wliich encircles his head. The 
joint by which it is thus attached ought to allow considerable latitude 
of movement in every direction, and at the same time bo stiff enough 
to retain the mirror in position at any angle. It is now usually made 
upon the ball-and bocket principle, as this is the most simple and most 
easily tightened when it becomes loose. 

In using the instrument the operator places his lamp, wliicli may 
be a good oil one, or a strong gas jet, above and slightly behind the 
patient’s right shoulder, so that his face will be in the shade. He is 
then requested to put out his tongue, and to retain it so by holding 
the point with a handkerchief between the right foiefinger and thumb. 
The chin, at the same time, is slightly raised, the neck stretched 
forwards, and the mouth well opened. In this position the operator, 
throwing a strong light into tho throat from the large leflector, may 
first, at a glance, examine into the state of the mrmth and fauces. He 
then, to prevent tarnishing with the lireath, gently heats tho small 
throat-mirror, eitlier by placing it for an instant over the lamp, with 
its glass face downwards, or by dipping it in hot water. Holding it 
now by the stalk, like a pen, lie carefully Imt promiiily introduces it 
into the tliroat, avoiding contact with all the parts except the soft 
palate and uvula, against which he a]>plies tho metallic back of the 
mirror, pushing it gently backwaids and upwards. The handle, which * 
is held at the angle of the mouth, is at tho same time sliglitly depressed, 
until the proper angle of reflection is obtained. It is 'well for the 
operator to ensure tho steadiness of his hand by lesting the tips of the 
ring and little fingers against the cheek of the patient. 

The extent of the parts thus displayed varies greatly in different 
individuals. The epiglottis can almost always be disidayed ; but in the 
majority of instances this valve oveilaps the vocal cords so much as at 
first to hide all but their posterior extremitie&7rom view. If, however, 
the patient be desiied to sing a prolonged note, rather high in the 
scale, it will be drawn upwards, so as to expose them posteriorly to a 
considerable extent. The anterioi extremities are rarely or never 
brought into view. If the patient be now desired to take a long 
breath, the glottis will at once be thrown open to its widest extent, and 
in many cases a good view may be obtained of tho ujiper, and some- 
times of the lower rings of the trachea, even down to its bifurcation. 

The beginner will find the use of the instrument by no means easy, 
ou account of the delicacy ];equired in its niani])ulation ; but with 
patibui^o he will easily overcome most of his difficulties. It is of great 
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to ittiko tbo «9»miQation delibotalo)|^^|Kti^ la mch ft matmer 
9$ mot to oloami patient. The most comtooii diffieiiltf arises from 
oxceasive ir]jtabi£l[t!f o^tibio fauces ; and this is gseptly increased if the 
patftoiit^ exoitodl or alarmed. It is well in all eases to psiss some little, 
time imeonVezamiion aftor arranging the light, so as to a^ow all norvous^^ 
ness of your patient to subside, especially as the first trial at a sitting^ 
Is usually the most successful, the majority of throats becoming irritable 
when repeatedly touched by the mirror. There fkrc some patients 
whom, o^ng to exceptional formation of the parts, it is impossible to 
examine successfully with the laryngoscope ; but these are very few in 
number. Where irritability is so excessive as to render your first 
attempts futile, it is well to repeat the trial from day to day, until the 
throat becomes accustomed to the touch of the mirror } and in each 
cases it is recommended that the bromide of potassium be administered 
internally, in full doses, so as to allay any existing hyperesstheria ; and 
also tlie local appheation of bromide of ammonium in the form of a 
spray. In cases of great irritability of the larynx itself, a mixture ef 
morpliia-acetate of lead and sugar of milk has been found rerjr usaftil, 
not only as a mere help to examination, but also as a valuable means 
of allaying pain in cases of phthisical ulceration, etc. ; but of eourse 
this plan of treatment can only be adopted when the circumstfSnees of 
the case will admit of delay. 

In the case of foreign bodies in the air-passages, the laryngoscope 
is likely to prove exceedingly valuable. With its aid the sui^eon is 
enabled to make out the exact nature and situation of the body, if it 
be within the larynx ; and, if he be skilful in the use of the instrument, 
he may even succeed in extracting it with the laryngeal forceps now 
employed in rcmovmg polypi and other growths from the glottis. 
Should any circumstance in the case, however, render the trial of this 
metliod of extraction iiicx[>edient — ^as, for example, great irritability of 
the fauces, or firm impaction of the foreign body below the level of the 
vocal cords — tlie surgeon will at least proceed with tlie greater confi- 
dence to operative interference when he has ascertained the exact situa- 
tion in which he may expect to find it In these circumstances, when 
th^ body is evidently in the laiynx, the best treatment would be to 
penom the operation of laiyngotomy, as by this means the surgeon cuts 
Erectly down upon the offending substance, making it visible through 
the incision, and of course rciideiing its removal extremely easy. 

The operation of Laryngotomy, except in its situation, is very 
much the same as that of tracheotomy. The superficial incision should 
be commenced about the middle of the thyroid cartilage, and prolonged 
downwards in the mesial line to the lower border of the cricoid, and the 
deep incision is made in the same direction^through the crico-thyroid 
membrane into the larynx ; but in onlor to get sufiioieut room, it |b 
frequently prolonged downwards through the body of the cricoid carti* 
lags, or the crico-thyroid membrane may be divided transversely. In 
the course of the operation the edges of the two stemo-hyoid muscles 
are separated from each other, and a few veins wliieh li^ovex the 
larynx are to be avoided, as they may be sources of bleeding. ‘ Sk/nglP 
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littie nuy ftko take place from ibe stsAll 

arteries, whu& cross f£e orico-thyroid membraiie in a hoiiaontid 
a tSon, but tbese seldcnu j^ve any troublo. ■ ‘ ^ ^ 

(• 

I would now, in oonclusion, offer a few rcmaik$ upon thtt more 
important operation of Tjucheotomy. 

The oi>eration of tracheotomy is one often spoken of as perfectly 
simple and easy, and so it is in many oases ; but even in the adult, the 
state of a patient straggling in the agonies of suffocation, often renders 
its performance by no means so simple as generally described ; and in 
children from three to five } ears of age, in whom crouj) is most common, 
it is attended with much greater difficulty, or at least requires greater 
caution, than in the adult. 1 believe success depends a good deal on 
the manner in 'which it is perfoimed, and attention to some minutiae 
in its performance* 

There ought to he no attempt at brilliancy in this operation ; every 
step should he methodically gone about. First, as regards the position 
of the patient, the shoulders sliould he well raised, the head bent 
moderately backwards and supported by an assistant, who should pass 
one arm under the pillow behind tho neck, so as to project or siij»port 
it forwards, whilst with the other hand he keeps tho head fixed, with 
the chin in the middle line, as a guide to the suigeon. In children 
the arms and legs may be controlled by a small sheet or large towel 
pinned round the body, the arms placed by the side ; and when thus 
secured, one person can control tlie movements. Caie should be taken 
to see that tho teeth be not firmly closed, but that the mouth be 
partially open and the nostrils free. 

The external incision should begin over the cricoid cartilage, and 
extend downwards exactly in the middle hno for about two inches. 
If the incision be not exactly in the middle line, the traclu^a maybe cut 
into laterally, and in that case it would be difficult to retain the tube 
afterwards, or the carotid arteries might he wounded. In general, two 
large veins, one on either side of tho mesial line and close to it, are seen 
when the skin is divided ; the fascial textuie between tho»e, coriespond- 
ing to the intermuscular line, is readily divided by the point of the knife, 
and then these veins can be easily drawn aside (j)late XXXIII.) Borne* 
times one vein ciosses the line to join the other, and may even require 
to bo divided after being secured by ligatuies: this is embarrassing j 
but the j»oint most to be attended to is caution, after seimratinjj the 
tracheal muscles. These muscles are separated by dividing the flbro- 
cellular tissue connecting the margins of the stemo-hyoid muscles, in 
the line and to the extent of cutaneous incision. If the finger bo 
placed deeply in the wound at this stage, the trachea is felt pretty dis^* 
tittctly, and may seem so distinct as to warrant the surgeon in insetting 
his bistoury to divide the rings ; but 1 hold that this ought not to lie 
done, because not only may there bo the substance of the thymus gland 
flattened under the finger, but deeper, and passing from that gland to 
the thyroid, there exist numerous vessels which would bleed profusely* 
I have more than once pointed out this to the gentlemen assisting iflo 
operations. .Aftw sepOrating the lobes of the thymus gland, 
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vessels an^w^ tiSbymus % okf$x the 

from mm so that 

W pkt^otion to thq efitt^atico of the taha when the 
|(»^^iaade ia the trachea^ Before opening^^ trachea it ie 
e to f X it by inserting a sinall sh^ hook into its upper part. 
caefest>f ^roup the tube should not be introduced too quickly, as in 
that cAe it might prove an obstruction to the ejection of the false 
membratie. I generally keep the opening in the trachea patent if 
means of a double blunt hook, which I have devised for the parposejt 
or tiio handle of the scalpel, until such time as the detached shreds aisit' 
coughed up. Should there be venous bleeding, however, the tube 
roust be inserted at once, Ou the tube being introduced the head 
should be bent slightly forwardh, 

She description just given of the steps of the operation in children, 
is tjbfat which I gave in a jiaper road before the Medico-Chirurgical 
jBocsety of Pldinbnrgh fifteen years ago, after a very considerable cxi>eri- 
/ence in peiforming tracheotomy on children ; and after a still larger 
experience (now, I believe, the largest of any surgeon in this country, 
having pel formed it on childn*n one hundred and eleven times for differ* 
f ent causes), 1 have nothing to alter in or add to my directions. By 
attending to the rules laid down, whilst all hurr} should be avoided, 
the operation will bo executed at once safely and expeditiously. 

\ In some very extreme case«i 1 have found it necessary to proceed 
\ very rapidly, as the infants were aj>parently asphyxiated, and by passing 
\a feather down tlie tradiea, sprinkling cold water on the face, and per- 
> forming artificial n^spiratjon, I have succeeded in restoring animation ^ 
Ibut, except m such cases, there should be no great haste, 
j In performing tracheotomy in the adult, whilst the general steps of 
iJio operation aretlie same, and whilst it is easier of execution in most 
icases, yet in some respects it presents difficulties ]>eculiar to adult life- 
dn childieu, tlio s])acc in vliicli wc have to make our incisions is abso- 
ilutely smaller than in the adult, but, rclatj\ely, the space is greater 
jbctweeii the isthmus of the tliyjoid gland and the top of the stenmm 
Sriie space ooenpied by the laijmx and hyoid bone is small, and the 
hervical portion of the tracliea is longer than in the adult. The deve- 
lopment of the larynx in the adult alters the relation of parts; — the 
s][>ace between the chin and the 1 ow(t margin of the cricoid cartilage is 
increased, whilst the space between the cricoid cartilage and sternum 
has diminished. The trachea is thus shorter, and not only so, but in 
proportion to the ])rojcction of the larynx and development of the 
thyroid gland, the tracliea descends obliquely backwards from the sur- 
ace, and its depth a little above the sternum is voiy considerably 
ncriased. 

In the male, when the neck is short and muscular, the muscles 
»6n^e, and the trachea woiking violently up and down, as in threatened 
«jpbjrxja» the difficulties of tlie opeiation are sometimes vciy great 
* In some cases on which I have o])crated I have found the trachea 
a groat depth from the surface, and so short a space between 
he thyroid isthmus and st.ernum as not only rendered the Operation 
when completed, the onfice of the tracheotomy tube was 
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almost dmtm muder the Btemum» aia^ I have oocasionallsr 

to fix and drawthe trachea upimrde loeai^ «f iptlto 

convulsive movements diminished^ 

As the diseases which require the operation in adults haft httle 6r 
no tendency to spread downwards, I think that in thein^* ahd dso in 
children for papiloma of the larynx, or such diseases, the opening in 
the trachea should always he made with advantage above the isthxnto 
of the diyroid, by pushing that structure down, so as to expose the 
upper rings of the trachea. I have now done so in several cases, and 
^fi^m what I have seen of the difficulties in short muscular I 

Would especially advise this to be done when operating for laiyngoal 
spasm depending on aneurism, particularly if there be any rea8<m tO 
suspect that dyspnoea depends on direct pressure, as by doing so WO 
diminish the risk of injuring the aneurismal sac on introducing 
tube. Both m the adult and child it is advisable to fix the tr^u^M 
with a sharp hook before opening it ^ 

The position of the patient, and general steps of the operation, are 
the same as in tracheotomy in the child. The incision through the 
skin should be commenced a little over the middle of the thyroid car- 
tilage, continued downwards in the mesial line for two or two and 
a half inches, through the skin, fat, and fascia, so as to expose the 
intermuscular texture connecting the sternohyoid muscles. The 
aupeificial veins are seen and guarded. Next the intermubcular tex- 
ture is freely divided, and the stemo-hyoid and thyroid muscles sepa- 
rated with the handle of the scalpel. Then the large inferior thyroid 
veins and the isthmus of the thyroid body are pushed out of the way 
with the point of the finger, and the trachea opened, above or be] owl 
the isthmus as the nature of the case may determine. In opeiating 
on persons in whom the rings of the trachea are ossified, the surgeon 
should provide himself with a pair of very strong scissors or small 
bone-pliers, to divide the ossified rings. Tlio trachea-tube should 
always have a broad shidd or metal band to maintain it in position. 
There has been of late a question raised as to the respective merits o( 
the high and low operation of tracheotomy — i(. above or below thq 
isthmus. The truth is, each has its adva* stages in a particular class of 
cases In croup and diphtheritic croup, whether in children or adulW 
I consider the lower operation much pieferablo as being fuither removS 
from the diseased action. In chronic affections, such as ulceration 
papilomata, etc., the higher operation, or even larj^ngo-tracheotomy, ii 
indicated as* being nearer the disease, and enabling us to treat h^ 
direct topical applications after a week or two. \ 

The after-treatmeno is somewhat similar to that for the operation 
for croup already described. Any venous haemorrhage generally ceasd^ 
when the difiicult breathing is relieved. If, however, it should con- 
tinue, a little bit of lint pressed under the shield of the tube wiQ suffice 
to arrest it. 


The bold operation for extirpation of the laiynx has been done by 
several surgeons of late years, especially by Billroth, Von La^nbecl 
and the kte Dr.- Poulis of Glasgow. The latter in operating pursued thl 
following method as described in the imeet of Ock IS, 1877 " 
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\ A incifiicm should be made from, the hyoid to the seooaad 

tib^ trachea^ and the front and sides of the hirynx ^ould be freed 
frdm thefr sapexjaoent atiructores, using the handle of the knife in so doing as 
as ]pOB8ible. 

** Arterial bleeding may be arrested as the operator proceeds, in order 
that there be no confusing of the parts. The trachea must now be draum 
forwanls with a hook and cut across ; but great care is necessary at this point 
not to injure the oisophagus. A syphon tube of vulcanite is now to in* 
Jaerted into the win(Ipi])e. In order that this fit accurately, it is prudent to 
hate several different sizes ready. The upper and posWior atta^ments of 
the larynx must next be cut through, and in dissecting out the cricoid, 
risk of injuring the gullet must be avoided by keeping the knife close to the 
cartilage. 

1 , If there be much lupmorrliagic oozing from the raw surface it may be 
mntly swabbed with a styi)tic solution ; but it is better to avoid these* local 
wplications if possible, as Iboy are a])t to excite reflex irritation and vomii- 
mg. When the surfaces have h(‘aled, and the gap in the throat has contracted 
TO some extent, Gusdenhain'T^s artificial vocal aj)paratus, or Dr. Foulis* modi- 
' hcation of it, may be used.” 
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'ItfltTRiKA OF TilK Phauynx arisiupf from tlu* Lodppiiciii and Iiuimliou of Foioifjn 
Bodies : Wodrs of detecting and extracting them })y Al/innal and Instiumcntal 
inoau«4 — AftiM-ticatment when they have eiitcictl the Stoiufu h— U immscs of the 
Pharynx— Late al and I'osterior Phaiyngoal Abscess -Stiicluio of the (Eso- 
phagus: S2>a5>ma(lic and Organic; Simple and M.iljgncint. 

The Injuries anu Diseases of the Piiarvnx form a (lojmrtinont of 
practical surgery which is w«dl worthy of } oui enrrioht attention. 1 
will therefore treat the subject iu tlie manner which 1 tliink most likely 
to commend it to your nii<lorKtaiiilings, and iin]»ress it on \our lueinoritN 
— namely, by drawing ujam my jieisomil experience for the illustration 
of the principles of treatment 1 advise. 

Injuries of the Pharynx jire generiill> caust*(l l»y tlie entrance 
and impaction of foreign bodies which liave btum arrested in the act ol 
being swallowed. These consist of pieces of food, fishbones, pins, 
coins, false teeth, and like substances. Such accidents necessarily 
require immediate attention and great care, hotli iu iiumediate treat 
ment and after-treatment. 

When small bodies, sikIi as plus or fish-bom‘s, get (uitangled ni the 
pharynx, they geneially lodge behind the tonsil oi* beside tln‘ liy<dd 
bone, where they an*, as a rule, within reach of the fingiu'. Iu search’ 
ing for them, we should jiass our linger backwards along one side o! 
the mouth, ujivvards and downwanls betwe<*n the pillais of the fauces 
around the region of the hyoid bone, in front of the epiglottis and bast 
of the tongue; tlion withdraw tho finger, and, in dtiing so, make 
similar search on the o[>i)Obite side. A sharp body is most frequently 
impacted between the pillars of the fancea, wliere it can be easily re 
cognised and dislodgeil by the point or nail of the fingtn* ; but it may 
be in a position lower downi, and still writhin reach of tlie finger, althougl 
it cannot be extracted by it. lii such cases the fingei* can be Used fo 
detecting the position of the foieigu body, and afterwards for guiding 
the point of the forcejis to its siti*. These forcei>s must Ije used iu thi 
situation with very great caution and gentleness, for there is mud 
danger in seatohirig for foreign bodies with anything like carelessness 
and even with the utmost care there is considerable risk in fishing fo 
such bodies with any instrument yet invented, for the condition o 
things may be aggravated instead of improv(‘d by their use. ThvkUf 
sharp point may be driven further home, and a slight abrasion of th 
mucous membrane increased to a laceration. If the impacted substaHC 
be obtus^and beyond the roach of recognition by the finger, or remoV* 
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foroepis, the ordinary “vy^lmlebone and sponge probang may be 
:v0^sed with safety, to help it onwards towards its destination in the 
’’^■stomach or ejection through the moutL 

In some cases, where small sharp-pointed bodies are lodged far 
down, we may succeed in extracting them with the tubiilar expanding 
probang. This instrument consists of a fine whalebone probang, tipped 
with sponge, onsheathed in a gum elastic tube, except for about two 
inches above the sponge. From the point where the sheath terminates, 
a series of strong bristles are arranged longitudinally around the whale^ 
bone, and attached above to the gum elastic sheath and below 
sponge. The instrument, when closed, presents much the appear^fe 
of the common sp()ngo probang; but when the whalebone stalk is 
pushed, and then drawn a little back, the bristles are projected, and 
expand like a parasol, so that, on withdrawing the instrument thus 
' opened, it swx‘ei)s tlie circumference of the oesophagus, and may catch 
and extract small foreign bodies sticking in the wall of the passage ; 

, ,but it is more ingenious than practically useful, and ui most cases the 
’ common sponge probang answers best. * 

It is often very difficult to detect the presence of a small body in 
the pharynx, and still more difficult to remove it The difficulty and 
danger are increased if the impacted substance bo sharp in its outiines, 
or have pointed or liooked extremities. Both these condition^ are 
sometimes mot with when a false tooth is sw’allowed. I had to deal 
with a case of this kind some years ago, in the case of a lady who was 
subject to epileptic fits, and in one of these she swallowed a false toothy 
the gold setting of which was much worn. Her ordinary medical 
attendant was sent for, but the tooth had passed beyond his reach. 
Later in the day he sent for me ; and, after a patient search, I die- . 
I covered the presence of the foreign body by means of an ivory-headed 
probang. It was situated much beyond reach of the extracting forceps; 
but, by means of the expanding probang, X succeeded in snaring it. 
The hook of the gold plate, however, had become fastened in the tis- 
I sues, and for some time I could neither pull it upwards nor push it 
■ downwards. At length, however, 1 succeeded in unfastening it, and 
; in pushing it dowm. 

' Several years ago a young man, a dentist^s assistant, presented him- 
; self at the Koyal Infirmary here, and stated that he had swallowed a 
’ false tooth. lie was seen and examined by the late Mr. Syme, who 
, passed a probang, but could detect nothing by it. He therefore con- 
' eluded that the tooth had passed down to the stomach, and he dis- 
missed the patient. Some days afterwards the young man returned, 
and complained of pain somewhat keener than before. Again he was 
carefully examined, and nothing being detected, he^w-as again dis- 
, missed. About six weeks after this the late Dr. James Duncan was 
sent for Imniedly to see the patient in his lodgings ; and, just as he 
entered the room, the young man vomited a large quantity of blood 
r. i^d died. On a post-mmiem examination it was found that the small 
, .%o6k for attaching the tooth had become inserted into th^ front of the 
f flpis^pbagus, through which it had ulcerated its way mt%the aorta; , 
the fatal hsemorrhage. 
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, A case which occurred in Edihhi^lljl^ under ihe care of lihe Inte ^ 
Gillespie, so long ago as 1819, in which a double fish-hook was oaii^| . 
iu the cesophagus, presents so inudi interest both as to the nature of 
such accidents and also as to the ingenious procedure for its extraction, 
that I have reproduced it among^ the Clinical Cases, from the hospital 
notes of the case kindly furnished me by Dr. James Gillespie. 

In the case of a child 
who swallowed a button, 

I found it embedded very 
low down in the (esopha- 
gus, and, as 1 could not 
extract it, I pushed it 
downwards into the sto- 
mach. It was afterwards 
passed by the bowel along 
with the faeces. 

In another case I felt 
a coin : the small oesopha- 
gus tube with which 1 was 
examining the passage 
luckily twist(id when I 
drew it up, and brought 
up the coin along wdth it. 

In many cases foreign 
bodies, such as coins Jodge 
at the top of the oesopha- 
gus, and are readily (Ex- 
tracted hy the i)liar}'iigeal 
force j)S. Of these, two 

}>airs, tlie blades of which 
open in different direc- 
tions, are generally re- 
quired, so as to adapt 
tliem to seize the foreign 
hody, according to the 
position in w^hich it may 
he. These forceps should 
always be used with great 
Fig. 190. care, so that the foreign 
body may not be pushed 

downwards, if its extraction be at all possible. When a smooth 
rounde<l body, such as a coin, has entered into the stomach, we of 
course desire to get it evacuated by the bowels as speedily as possible. 
Out object is to accelerate as much as possible the passage of the foreign 
body through the intestine, so as not to afford time for permanent 
lodgment. This can he best accomplished by giving, in addition to 
bulky farinaceous food, gentle hixatives, such as small doses of caistoi^ 
oil ; after two or three of w liich the foreign body is generally, paisod 
along the s^nall intestine very readily. There is a risk that it 
lodge in the large intestine about the csscum ot; sigmoid flexure, and 
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therefore large distending enemata are very useful The stools should 
be carefully examined, so as to make sure of the foreign body passing 
away. 

When sharp-edged or pointed bodies, as false teeth, with sharp or 
hooked metallic fixings, enter into the stomach, the treatment requires 
to be somewhat difteront. Purgatives would be dangerous. It is 
necessary to blunt or cover over the sharp edges, so that they may 
pass through the bowels safely. For that purpose I generally order 
the patient to eat freely of law prunes or figs, without chewing them 
much, that a coating may envelop the sharji points or edges of 
foreign body, so as to enable it to pass safely through the intestine. 

Bones, or portions of bone, often require to be forcibly pushed into 
the stomach, where, from their digestibility, they are not dangerous. 
Even the luirn handle of a penknife lias been found in the stomach 
nearly dissolved. 

Should poitions of soft food stick in the gtillet, they ought at onc5C 
to be pushed into tiic sfoniach. In using the probang, or stomach- 
tube, tho fing(‘r should be ])assed down on tlie left side of the mouth, 
th(» tongue being neitlier judlcd forwartls nor pushed bfickwards, so that 
the parts bo left as nearly as possible in their natuial [Position The 
Jiead should then be thrown back, and th<* probang or tube passed 
almost vcrlieall,v dowiiAvards oxei the finger. When tho foreign body 
is touclied, it may be fairly pushed into the stomach. 

Poisonous substances v liich may have entered into the stoma<h, if 
solnbh‘ and non-corrosive, should immediately be withdiawn by the 
stomach pump. The use of the instrument should, howevei, be always 
avoided iu cases of corrosive jioisoning, because, while there k litth‘ or 
no chance of doing good, tlie tube may pass through the softened 
gastric walls into the abdominal cavity. In some cases of poisoning 
by acid, wc ouglit to pa-^s the tube into tho tesophagus, and thereby 
inject jmre .dk.ilhie into the stomach. Eaithy or alkaline carbonates 
are gem tally objoclionaljlc, from the effeivescence and distension pro- 
duced by the lll)eTatlon^tf catboiiic-acid g.is. 

The stomach-tuhe sometimes terminates in an open month, with 
the view that the grosser portions of the contents of the stomach may 
pass into it easily. Tliis, howe\ er, is an objectionable form of the instru- 
ment, for the mucous membrane of the stomach is liable to bo sucked 
in, and often s(‘riously injured, while the tube is closed against the 
ingesta. The extremity of tho tube should be closed, and the eye of 
the instrument ought in all cases to be very largo, and beyond and 
above the point of the tube. To save time and trouble in emergencies, 
the instrument should never be fitted with screws, but with sb*]vjoints. 
When poisoning is suspectt‘d, tepid water should bo pumped into the 
stomach to hold tho poison iu solution. Tho fluid sliould then be 
pumped out, and the process re]>eated until tlie water is quite clear 
when withdrawn, and there is got)d reason to believe that the poison 
has been wholly, or as far as possible removed. 

The surgeon may require to perform QCsopiiagotomy, when a 
foreign body is so fixed in the opso[ihagu8 that it can neitla>r be drawn 
Up nor pushed downwards. Tlie obstruction is generally in the upper 
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part of the oesophagus. The incision for.cesophagStemy.ieJioulA^i^ 
made a little nearer the middle line, but very much in the cUrectioa 
that for ligature of the left common daiotid artepr. The, skin an^ 
fascia being divided, the stemo-mastoid is drawn aside, and any vessels, 
which may bleed are tied. The finger, or the handle of the knife 
being used to separate the parts, the edges of the sterno-hyoid and 
thyroid muscles are drawn to the mesial line. The thyroid body is 
drawn inwards and upwards. The recurrent laryngeal nerve lies 
between the oesophagus and trachea on the left side, so that (and more 
e^ecially when the oesophagus is distended by a foreign body) it is 
necessary to draw aside or avoid the nerve, and open into the ceso- 
phagiis, where thoie are no nervous filaments upon it. The inferior 
thyroid ai’ter}’’, which passes up to the lower angle of the thyroid body, 
should also be carefully avoided, as well as its branches. The sheath 
of the carotid artery, of course, should never be opened, but merely 
drawn aside. When the foreign body distends the oBsophagus, it is 
more easily cut down upon ; but, as a precaution, a probang or 
metallic sound, should always be hold in contact with it. Trom want 
of attention to this simple precaution I have seen a surgeon cut ui)on 
the cricoid cartilage, and open the air*passages, which caused a very 
disagreeable complication. The omo-hyoid muscle, if in the way, 
should be divided. The oBsophageal swelling, caused by the foreign 
body or probang, is readily recognised, but the. operator should dissect 
carefully, lest the recurrent laryngeal nerve or the inferior thyroid 
artery should be between him and the oesophagus. The longitudinal 
fibres of the OBSophagus being recognised, its walls are divided longi- 
tudinally and the finger introduced to feel for and guide the extracting 
instrument The opening need not be large, as the muscular fibres 
dilate readily. A tube is then passed by the nostril into the stomach, 
and retained, to enable the patient to be fed, until the wound in the 
oesophagus has healed. 

The diseases of the Pharynx and CEsophagus, to which I would 
direct your attention as coming within the 'domain of Surgery, are 
Pharyngeal Abscess and the different forms of Stricture of the CEso- 
phagus. 

Pharyngeal Abscesses are cither loiejral or postenm\ Lateral 
pharyngeal abscesses are those circumscribed abscesses which occupy 
one side of the pharynx only, immediately behind the tonsil. They 
are very diflScult to diagnose, and may be mistaken for aneurism of the 
internal carotid artery, and vke versa. They project inwards towards 
the mucous surface, and there is often a feeling of pulsation from the 
close proximity of the abscess to the large vessels of the neck. The 
history of the case may guide us. Such abscesses generally occur in 
rheumatic patients, and there are pains in the neck and about the back 
of the ear, which are premonitory of a pharyngeal abscess forming ; and 
so far these symptoms are diagnostic, but still they are not sufficient. 
In some cases 1 have been able to make sure of the disease by passing 
two fingersrinto the mouth, so as to let them rest upon the surface of 
the swelling, and in this way we can sometimes feel whether it is the * 
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|>ul«atidn of m aneoriem or merely the communicated pulsation from 
the carotid vessels : still the diagnosis is very diflBlcuIt In opening a 
lateral pharyngeal abscess theire is danger of opening into the blood- 
vessels. We must be careful to turn the edge of the knife inwards here, 
and we should open the abscess as near the middle line as possible. 

# The PosTEiiiou or ItKTRO-PiiARYNGEAL Abscess is usually diffuse, 
and occupies the whole of the back part of the pharynx, and bulges 
forwards. It is very often connected with disease of the bodies of thd 
vertebrae. Even when this exists, where the abscess is threatening to 
cause suffocation by pressing forwards, we must interfere and open it, 
and in doing so we must be very careful. It is not difficult to open it 
with a bistoury wrapped round with lint, but if we open the abscess 
by a large incision, especially when it is overhanging the larynx, suffo- 
cation may occur, and I have known this happen. The pus gushes out, 
runs down tlie larynx, and so chokes the patient. To obviate this I 
would use a fiat trocar, with a very sharp point, and perforate the 
abscess with this, so as to allow the fluid to come through the caaula 
into the mouth. W(i may empty the abscess so tar in this way, and 
then enlarge the incision with a probe-pointed bistoury, when the more 
fluid part of the pus has been got rid of. It is the sudden gush of 
matter at first that is apt to c^use suffocation when the knife is used 
instead of the trocar. 

STiiTcruKE OF THE OESOPHAGUS (fig. 191) is iiot uucommon, and, 
as in tlie case of other musculo-mucous canals, may be either simple or 
malignant. Spasmodic stricture occurs more frequently in the cjesophagus 
than in any other mucous canal. This is easily explained when we con- 
sider the powerful muscular structure of its walls. Hysterical women 
are most subject to s])asmodic stricture. The suTgeon must also keep in 
mind that aneurism of tJjo tlioracic aoi'ta or of the innominate ai'tery 
may obstruct th(3 passage by lateral ju’essure, and ho should examine 
carefully l)efore ])as.sing instiumcnts to explore the oesophagus. 

In stricture of the oesophagus there is difficulty in swallowing, and 
regurgitation of more or lcs.s of the food. Fluids are most readily 
swallowed, but should the stricture be very tight, even these are re- 
jected. There is uncasines.s at some part of the msophagus, and some- 
times a pain is felt passing hack from the sternum to the spine between 
tbo shoulders. Tlie patient often complains of great irritation in the 
throat, and spits up tenacious mucus as if to clear the passage. If the 
stricture bo low dowji, a pouch sometimes forms, and the food, after 
remaining for some hours, may be ejected in a semi-digested state. 
But I have seldom seen tho simple stiicture so low dowui as the cardiac 
extremity of the stomach. 

Stricture of the ocsojihagus may be the result of a chronic affection 
of the mucous membrane, causing gradual constriction, or it may be due 
to the swallowing of an irritant or corrosive substance, which, after 
exciting inflammation, is followed by a persistent narrowing of the 
canal. In either case there is consolidation of the sub-raflbous texture, 
; and afterwards of the muscular tissue — the canal being ultimately con- 
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Btricted by an effusion of lymph and cicatricial contraction. 
plete circular constriction is rarely seen. The stricture is more generally 
due to a puckering at one point in the circumference of the canal 
The diagnosis between the different forms of oesophageal contraction 
is most important Sometimes spasmodic simulates organic stricture. 
The former is generally distinguished by its remissions and exacerba- 
tions, and hy its frequent occurrence in females about the menstrual 
periods, and tJie almost constant presence of the symptom of the globus 
hystericus. lu spasmodic stricture, the passage of a bougie, exciting 
muscular action, is apt to mislead, and therefore we use means to pre- 
vent spasm. If the patient be put under chloroform, and the large 
tube pass easily, thu case is one of spasmodic contraction ; but if the 
coustnetiou still remain, it is organic, either simjde or malignant. A 
patient labouring under organic stricture has generally a pinched and 
emaciated appearance, like a person who is suffering from slow starva- 
tion. Tlie symptoms of malignant stricture occur more suddenly and 
progress more rapidly than in the simple form. It is not so much a 
stricture, properly speaking, as a cancerous tumour filling up and lead- 
ing to obstruction of the oesophagus. It is usually plac*ed either oppo- 
site the manubrium of the sternum or close to the cardiac end of the 
stomach, and is more common in the latter position. 

Should the history and appearance of the patient point to malig- 
nant disease, instrumental interference is use- 
less and hurtful. Tlie occasional passage of 
bougies or the tube, may be required to intro- 
duce food, but tlieir continued regular passage, 
as m simple stricture, for the puri)ose of dilata- 
tion, not only excites the disease to greater 
activity, but often causes serious haemorrhage. 
The treatment is wholly palliative. In one 
patient attending the hospital lately, with 
malignant disease at the cardiac extremity of 
the stomach, the passage of an instrument 
relieved rather than excited the disease. To 
perform gastrotomy in such cases is, I think, 
absurd, and would bring little credit to 
surgery. 

Simple organic stricture is treated by 
the passage of bougies, and, if necessary, a 
tube to introduce food into the stomach. 
The bougie should be of gum-elastic, and 
should be allowed to remain in for a few 
minutes. The size should be gradually in- 
creased every four days, unless this excites too much irritation. 

The irritation at first caused by the instrument ceases as the stric- 
ture dilates. The process of dilatation must be a gradual one, and 
therefore bougies should not be passed too frequently. After the 
dilatation has been fully accomplished it is advisable to pass a hou^e 
occasionally <to prevent risk of recurrence of the contraction 
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Case of Excision of the Lower Jaw, in which both Lateral 
Portions of the Bone have been removed, leaving merely 
A Small Portion at the Symphysis. — Ed. Med. tmd 
Journal^ 1843. * 

My principal reason for publishing the following case is, that it is the 
only one, as far as I am aware, in which both lateral portions of the 
inferior maxilla have been removed, leaving merely the symphysis of 
the bone remaining, and hence I considered it might be interesting to 
the profession. 

The first operation on the patient whose case is the subject of the 
communication, was performed by Mr. Fergusson (now Sir William 
Fergusson) in 1836 ; and, through the kindness of that gentleman, 1 
am enabled to commence the history of the case with liis report. 

“ Mrs. Fitzpatrick, aged 46, received a blow on the right side of the lower 
jaw several years ago, and since then various smaU poitions of bone have been 
discharged from time to time. A tumour has graciually formed on the bone 
between the angle an<l the chin, and has since attained the size of a hen’s egg, 
its growth having increased rapidly within the last five months. There is no 
particular pain in the part, but it now begins to annoy her li’om its size. On 
the left side the alveolar processes are somewliat thickened, and the teeth on 
both sides are very deficient, only a few stumps remaining. 

With thei concuirenct*. of Sir Oeorge Ballingall, Mr. Nasmyth, and others, 
1 removed the tumour on the right side on the 12th of March 1836, ha\dng 
divided the bone behind and a little above the angle, and in front a little an- 
terior to the mental foramen. The wound healed kindly, and a firm cicatrix 
formed in the mouth between the divided ends of the maxilla. I used occa- 
sionally to see this patient afterwards, and observed that the swelling on the 
other aide was gradually increasing. Several sections were made of the part 
which had been removed, and each surface presented a smooth dense aspect 
of a homogeneous chai’acter throughout. The deposit of new structure had 
seemingly taken place between the alveoli and the maxillary canal, as the 
latter part Lad been pushed downwards until it had reached the external plate 
of bone on the lower margin of the Jaw. There was no soft point in the 
growth, and nothing to indicate malignancy.” Such is Iftr. Feiguseon’s 
history of the patient whilst under his care. 
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I first examined this patient to An^ust 1 842^ at' 
to whom she had applied for advice. She at that ^ . 

pain in the remaining portion of the jaw, a little to^^ront of ^e 
bone, and on examination a toird tnimour, alKnit the size of a lar^ 
flattened, could be felt situated in front of the angle of the jaw. — ' 

Her own history of the disease was similai* to tliat given by Mr. Fergu^ii, 
except that slio stated that a piece of bone had been discharged from the left . 
as well .as from the right side of the jaav, and that the tumour for which she' 
iiow^ consulted me laid existed for about five yeai's before the former operation 
was performed. As she stated that the tumour wais enlaiging, that the pain 
had of late become more violent, and as her health avas sinking from the want 
of rest and continued suffering ; and as, judging from the firm feel and pre- 
vious history of the tumour, it did not seem nuilign.ant, I recommended her to 
have it removed. T > this, however, she could not then make up her mind to 
submit. In tlie end of Sei»teinber I was again napiested to se(‘ her, w'hen the 
pain had become so violent that she said she would submit to anything that 
wwld relieve her. I show^cd the case to Sii- George Ballingall, Professor 
Syme, and Mr. Nasmyth, and these gentlemen coincided with me in 
recommending an opei‘ation. 

I performed the operation on the 20th of October 1842, in presence 
of Sir George Ballingall and several medical friends, and assisted by Drs. 
Handyside, Duncan, and Mr. Nasmyth. Entering the bistoury in front of the 
insertion of the masseter muscle, 1 transfixed the membrane of tlu‘ mouth, 
carried the knife forwaii-d along the bone and cut oiitwairds, divitling the pro- 
labium and other soft parts a little to the left of the symydiysis, and thus at 
once formed a flap wdiich laid bare the tumour, and enabled me to apply tlie 
saw to it. Having ascertained its nature, and fliiding that its eiitiri^ removal 
was necess.ary, I nnide mi incision dowmwards from ovei* the articulation of the 
jaw, terminating in the exteiaial end of the former incision. The. semilunar 
flap so formed wais then dissected up, tlie bone cleared from the soft parts on 
its inner surface, and sawn in front of ilie cfinine i,ooth. I then depressc',d the 
bone so as to enable me to divide the insertion of the temjiural mnscle., and 
completed the operation by <lisarticuhitiiig the lateral portion of t!m jaw' ; five 
arteries were tied, some slijis of lint jdaced in tlic det^j) part of iLc* w'ound, 
and the edges of the incision were then brought together by some j»oin1s of 
interrupted sutme, except at one i>oint midway betwe. ii the cvir and chin, 
which was left open for the ends of the ligatui’es to hang out. 

Everything ju'oce.eded favourably : the exterrml incisitui bcah'd by the first 
intention, except where the ligatures hung out. The slips of luit Avecc, n^moved 
from the deep incision on the third, and tlio patient w’^as sitting up on the 
ninth day. The last ligature (;aine away on the tw^elfth day. This ligature 
had been brought out at the up])er part of the incusioii in front of tlui ear, 
and on its separation sfiliva continued to ^(JW' from the opening for some days, 
but it soon healed under the use of pressure, liy means of a compress td lint 
applied over the fistulous opening. 

Remarks , — Tt may seem at first sight of little use to leave the mere 
symphysis remaining, as, wdien deprived of the support of the lateral 
poitions, it was as likely to be retracted along with the tongue as to 
prevent that occurrence. The reasons 'vvhicli induced me to leave that 
portion of the bone were — Isf, That it would afford a better hold for 
the gentlema^ who assisted me, to prevent retraction during the opferaw* , 
tioii; 2d, Tliat when the wound healed it would afford Sttppdi?!t'.WV 
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the lower lim tod thee in eome measure prevent the constant escape of 
etdiva ; and tfato as it would contract adhesions to the cicatrix, by pre- 
serving the attacnments of the muscles of the tongue, the patient would 
be enabled to speak and swallow better than if it had been removed ; 
and, lastly, By preserving somewhat the appearance of the chin, the 
operation would be followed by less deformity, and the patient rendered 
more comfortable ; whereas, if the symphysis had been removed, the 
retraction of th(j lower part of the face would have been greater, the 
tongue would have formed adhesions to the foro-part of the lip, and 
thus, from its pendulous j)Osition, have given rise to a constant and 
profuse discharge of saliva, as was the case in the patient mentioned 
by Sir George Ballingall, and speech would necessarily have been very 
indistinct. 

The r(‘sult of the case has fully justified these conclusions : there 
has been no violent retraction of the tongue ; the patient is able to 
speak as well as before the operation ; she swallows easily, can shut 
and open the mouth, and protrude and retract the tongue readily. The 
escape of saliva when sitting up is very trifling, and is gradually 
becoming less. • 

A section of the jaw, made by my friend Mr. Goodsir, shows the 
tumour to be of a dense solid structure, except in its centre, where 
soft degeneration was apparenth just commeuing. 

I The woman lived for fourtdon years after the operation, and had a 
. certain amount of ])ower of chewing with the front teeth, so that she 
could cat animal food. On examination after her death, T fouud that 
the space on each side of the symphysis, from wliieh the jaw had been 
removed, was occujiied by a very dense structure, into wliich massetic 
iind intoriial pterygoid muscles were attached. 

MAJiiGNANT Tumour of Eight Huperjok Maxilla. 

Siiwin W., a)t. 41, uimiajTied. Admitted to Waid XIX. Mz/rth 8th, 1865. 
caught cold List C^liri'^tmas, and iiibt noticed a Hwclling of the cheek 
a few <l*iy^ later. * She rub))(‘d the cheek witli some liniment, but the tumour 
continued steadily to increase. Accordingly, thive weeks agc>, sIjc consulted 
a medical man in Glasgow, wdio inciscnl the swcdling, and remo\ed a portion 
of it. It tlici* disapi)earod, but quickly attained its former size. 

She had been peifc‘ctly healthy, hut since the aj)pearance of the* tumour 
she has lost both strength iiud api>etite. 

On examination, a tumour of the size of an orange*, of firm consistence, 
is found to occupy the right sujicricir maxilla. Tl involves the wliole of that 
bone, aiid extends across the hard palate. The right nostril is almost com- 
pletely occluded. 

The BUpeificial veins are cliLited over the tumour ; the skin and soft lihsues 
of the cheeK c*verywhere iiniily adherent to the tumour. Patient siiffc'rs great 
pain. The neighbouring gLimi** arc* not affeded. The lungs and heart are 
found to he h(*althy. 

Mofreh I2th , — Had smart lm*mojThage from tlie right nostn'l this morning. 

ISth , — (Jonsiderablo dianho^a during the night. P. 100, weak. No 
recurrence of hfiemorrhage*. ^ 

14iA-‘--Slept well after an opiato. P. 100, weak. 
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ISi^.—To-day Ptofessop Spiffitda 
Kontal incision from ihe angle ti. ^ 
the inner cantluis, joining the fipst 4> thW inci^on wa»lii3l^ fifom \ 
angle of the eye to tiie comer of the mouth, so as to remove iU the soft ' 
implicated in the disease. The flap was dissected off, and the beme sawn 
throngJi at the onto and inner angles of the orbit The soft tissues of the 
mouth wore divided on the hard palate, beyond the seat of disease. T^ 
alveolar jiroce^s was then sawn through, and the other connections of the bo^e 
dividend witli cutting-pliers. Port of the septum nasi and the palatal process 
of the left u])per maxilla were removed. A few vessels in the cheek required 
ligature. From the gap left by the removal of the tumour and textures of 
the cheek, an incision was carried from the angle of ilie mouth downwaixla 
and outw^ards for about three inches below the lower jaw, and curved back- 
wards in the neck, so os to sha|>e a somewhat triangular i]a]i, which was dis- 
sected, and broiiglit up to form a new cheek. The soft tissues were brought 
togetlier with sutures, except a small portion below the lowei* jaw, which part 
was left to gi’anulate. P. 140 after the ciperation. A full ojiiate W'as given, 
and an enema of beef-tea, and brandy. To have wine and water at interval. 

Vetp, — r. 96, strong. Has slept W’ell. No pain and no oozing. 

16tk — P. 100, good strength. Slej>t well without an ojuate. Slight 
redness about the edges of the w’^oimd. To have no sliniiiLints. To have 
beef-tea, arrowroot, etc. 

Veap, — r. 120, lair strength. Oi-dered a compound coloryntli ])ill. 

— Still some redness about the wound. Some points of suture 
removed. P. 120. 


i 9tK — P. 90, Flaps yielding at coi ners of inoutli an<l eye. 

20^/t. — Had a severe rigor at 12.30. Given brandy and morjdiui, and 
hot bottles a 2 >plied. 

22rf. — Ligatures came away. P, 96. 

24th . — Wound kept together by pbisU'rs. 

April 6th. —P. 75, strong. Going on l^<^^t favourably. 

Bth . — Sat uj) to-day. 

23d . — ^Wound all but healed. Walks alnuit the wai*d. 

30th . — Sent to Ccaivalescent House. 


Case of Enormous Deep-Seated Tumour of tIie Face and 
Neck, succ^essfullt removed by Operation. 

In the beginning of October 1862, 1 received a lottc>’ from Dr. 
Phipps, of Manchester, in reference to the patient whose case 1 am 
about to narrate. H<5 gave me the general history of her cose ; au<l 
enclosed three photographic portraits, exhibiting a tumour from different 
points of view ; and requested me to say whether 1 thought there was 
any possibility of removing it, as she was willing to run any risk to 
have it removed. The history of her case was as follows 

Mrs. Jepflon, aged thirty-fom, of a healthy ajipoaraiice, states that, when 
eighteen years old she noticed what she calls a “ wmen kernel,” growing 
under the skin over the mastoid i»roces8 of the right side, and imm^iately' 
under the lobule of the ear. For two years it bhowed no tendency to grow 
larger, but ^jFterwards it increased blowly ; and she applied for relirf to 
severid medlc^ men. In spite of the use of iodine, externally and inteomally^. 



CASES. 


m 


mariieft -irhan sbe was twcnty-^me years of 
that dtuiag Imit pre^^ilicies the tumour appeared to iuoreose 
wwiTe ibjddSjr than at other timeB. Four years after her marriage the growth 
had reaped the size of a hen^s egg ; and she was taken by her medical 
atteadaiil to the Mauchehter Infirmary, to obtain the sadvice of the surgeons 
of tha^nstitution. They told her that the tumour might be removed ; but 
that sne must take the whole risk of the operation on herself. Her own 
iMedical attendant seems to have dissuaded her from having anything dojuu 
Since then the tumour has continued gradually enhirging ; but of 
has sliown a marked tendency more rapid increase. 

I was inloimed tliat the ^^atient, harassed by the weight^flnd deformit;^*'m 
the tumour, liud recently apjdied to a surgeon at Manchester to have it 
removed ; })ut he declined interfering, and dissuaded her from submitting to 
any operation. T w]‘ote, in rejdy to Dr. Phipps, that tlrough 1 could not 
decide without i>erbonally examining the patient, 1 was inclimid, from the 
history he gave of the gnnvtU, and his ‘account ^)f its general relations, tA 
think it might Ik* i^jmovetl, and tlut I would oiTange ibr her reception under 
my care if “^he ^ame to Kdinburgli, .is (‘cjulemplated. 8he was admitted into 
my wards in tlie lioyal Intirmary on the ll«/i Ntweinher 1862, 

Appraianr/s on Admihiion , — The ])atient is a soui^-what pale, but not 
t acheetic-looking w^nuaii. There is an enormous 1 unumr, as large as her tiead, 
projecting from the right side of her nock, its bomidoi'ich are the follow- 
iug : — beginning al>oiit one inch fi*'im the bocond cervical vej’tebra, it passes 
downwards to wdihiii an inch and a half of the clavicle ; then swet‘i» obliquely 
to the middle line of the neck, which it leac'hes near the cricoid cartilage.. It 
then ])a«ses ujiwHrd** by the side of the (dun, close by the angle of the mouth — 
which is not distorted ; and round by the outer aixgle (jf the orbit, and through 
the lower [urt of the temporal region, and theme to the s]>inal column, on a 
le\(‘I with the ineatiis iiiidiiorius externus and apex of the mastoid process. 
The lobule of the ear M'ly lousiderably stretched. The siu’face of the 
tumour i*! iru'gul.ir, j)iv**entiiig ji lobiihited ap[>ear.incc ; the m(»8t prominent 
part is tliaiwliuh })rojettN lonvaid'^ from the I'.uc, and wlu^ie tJieie is a feeling 
of fimtiution ; the mt of it M)lid. The ■veins over the surface ore not 
uurkedlj distended. The anterior ]K>rtion of tlic tumour is more movable 
than tlie i>o8terior. There is no gLiudular eiilaii'cmtmt, either in the sub- 
clavian space or on tlie left wiih* tif the nec’k. Jtesj)irati(ai and deglutition ais* 
not in the least interfered with. 

Nnmnher ^Sfh , — Since the 16t/t instant site has been very sick, with 
occasional voiniiiiig ; but to-day she feels much better. The sickness is 
alfnost entirely gone, but the fauces art' inflamed. Pulse 92. 

November 2 1st. -The throat is still inflamed ; otherwiw t^be feels bett(*r. 

Operation. - On the ?d December, Mrs. Je})Bon having cpiite rm>vered 
from the feverish iittick from whith she sutt’ered after her admission into the 
, hospital, I proceeded t(5 i-einove the tumour. The patient having been placed 
recumbent, and brought uiid(-r the influence of cliloroform — ^lier head and 
shoulders supported with pillows, and her face turned towards the left side, 

I rommencHid the operation by making two slightly curved incisions, extending 
from the lobe of the ear to the sternal attachment of the sterno-mastoid 
muscle, «o as to mark out an elliptical portion of skin, about three and a half 
inches broad at its widest part, over the middle and prominent part of the 
^hmour — the antc*rior incision cori*esponding nearly to the inlomnJ edge of 
the mosUiid muscle. 1 next made an incision backwards and slightly down- 
wards from the middle of the posterior longitudinal incision, (0 as to extend 
beyond the posterior limit of the tumour ; and lastly, an incision from a 

3 N 
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point external to the angte of the mouth, was oanied 

imd outwards, so os to fall upon the centre of the ' 

incision. The four large flaps of skin and ‘platysma 
out Were then dissected and reflected oiF the tumour, conmhiicing with 
posterior— tlie external jugular vein being tied with two ligature and d^yiA^' 
between them. When the whole surface of the enormous growth W|s thus 
exposed — except where tlie elliptic^ portion of akin remained — the stemjo* 
mastoid was seen to be so attached to the tumour about its middle, that I 
divided it above and below that part. I then relieved the anterior marginB 
of the cervical portion by a careful dissection, keeping the edge of the knifb 
towaids the tumour until I was fairly beyond tlie line of the great vessels. 
My dissection was continued from the lower and posterior part till the ])hr(;nic 
nerve was seeji clear!} , and the upper and posterior portion, 'which had been 
previously so far relieved, was then rapidly detached from its deep connec&ons, 
aud the wiiole of tlie cei-vical mass of the tumour was free. The detachment 
of the facial and parotid portion still remained to be accomi>lished ; and this 
leciuired great care, both because that part of the tumour seemed more cysti<^ 
aud also because, as 1 expticrted, it WiiS deeply connected behind the ramus of 
the jaw. On dissecting it from before, down'w^ards and backwards, I found it 
attached to the fascial ctjvering of the posterior belly of the digastric muscle, 
so that I had to dissect the muscular fibres. Above it dipped deeply between 
the mastoid process and the jaw ; but, partly with the linger and ciareliil 
dissection with the knife, it was detached ]U'etty easily, till I arrived at the 
attachment wider the ear over the mastoid ])ro(H‘ss. Here it was firmly 
adherent, and the weight of the. tumour caused a slight tear of its substance ; 
but by having the tumour supported, I dissected this attach ment carefully, so 
as to remove the whole tumour entire. A large vessel entered it at this point, 
which was readily socure»l. During tlie operation some aiteries which bled 
were tied as cut ; aud also some large veins, ju'cvious to tbeir division. The 
chief bleeding durbig the operation was venous, from the divided veins 
passing from the tumour ; but tlie whole C|uaritity of blood h>st certainly <lid 
not amount to eight (junces. The wound resulting from this dissecticui when 
the tumour w^as removed, extended from the zygoma to the clavicle and 
stemo-clavicular articulation. In the facial portion tht*. parotid ghuid seemed 
either atrophied, or so f\isplaml, that nothing was to be seen of it in the deep 
space between the jaw and tlie mastoid proc(‘ss. TTie portio dura — ^the 
cervico-faciid porti(m of which had been unavoidably cut — was seen crossing 
to the fVice ; and the external car()tid could be felt pulsating ; and the digastric 
was seen dis&ected hei-e. Jii the cervical portion of the wound the^ gr-eat 
interiuil jugular, ami its tributaiy veins, and the carotid aifery, ^vere exposed 
for nearly their 'W'hole length, and postoiorly, tlie phrenic nerve was seen 
lying on the anterior scalenus. The flaps 'were brought together by a few 
points of suture, and seemed to Ixj ratlier ledundant, notwithstanding the 
elliptical portion of skin removed. A flat fold of lint wfis placed lightly over 
the wound. 

During the oj>eratioii tlie chloroform caused vomiting. The patient was 
carried to bed ; hot-water l^ottles were apx>lied to the feet, and a brandy 
enema given. 

Dec. 4th. — Slept tolerably Avell during the night ; sickness pretty* severe ; 
ordered brandy and ice ; pulse 128. 

Dec. hth, — -Pulse 130 ; slept pretty 'W’ell ; has taken a little food; the 
facial nerve seems slightly affected ; she feels very 'little pain in the wotaid. 

Dcr. 6ffe.-^Pulse 96 ; s(‘vcral stitches removed. 

Dec. Stft.— Pulse 98 ; slept better than she has done since the openaiaon ; 
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the lower of ouv of* thfe flaps shtywing a tendency to inversion, a piece 
of lint wee introdnced below it, and tlie wound dressed with a solution of 
chloride of sotla. 

Dec, — Wound disclwirging freely; coniimie dressing; affection of the 
facial nerve not so niarlted ; juilse 90. 

Dec. \0th, — Still iinjirovhig ; had a very refreshing sleep last night; 
taking her food well ; pulse 92. 

Deo, 15th , — Wound looking well ; dressed with a solution of chloride of 
soda ; ticking food well ; sleejiing w^ell, and not complaining of jyiiin ; has 
been sitting ii}) a little occasionally since la«t report ; pulse 84. 

Dec. \7th.— Still imj)r(»viijg in every respect ; pulse 84. 

Jkc, 20th . — Wound still discliaiging freely ; appetite good ; imlse iKU’inal ; 
ligatures canio away to-day at <lies«ing. 

J)cc. 2;jf/. - Yesteiday slit* beianie sick, and voinitetl several times after 
diniit‘r ; sickness continned occa •'ionally during the niglit; this moruing she. 
is not nearly so sick as the day before ; the wound pit^st^nts the apjieaiance 
of gray iihagcdtena, with erysipelatoiiM hliwh on the skin; ttunhed it lightly 
W'ith nitric acitl ; tongue whilish ; ])ulse 1 12. 

Jkc. 24th.- Sicknt'ss enrnvl}*' gone; the wound rather dusky-looking ; 
the suilace toiidied slightly with iiitiit acid. * 

Dee. 25th. The w'oiintl has iuu< h tin* same uppearaiico as it had yesterday : 
(ontiiiuc tivatiiH'iit ; 9(). 

Jan. V)th. Suite last icport ^h ha*< hceii iiuprox ing very saii^fuctorily ; 
this nioiniiig she walki'd fiom Waid XX., wdiere she has been lying tem- 
]M)raiily, to hej* old ipiarleis in the* pii\ate wind ; the w’uund is looking well, 
and Lin* longue clean ; .iml llie piiKo is 88. 

Jan. 1 2//i. — 1" much impioved ; sat uj) for an hour yestertln^ ; the wound 
is healing ja]>idly. 

Fth. 3d. Since last i(‘poit the ]Mlient lias i,roTn^ on inijaoM’ng daily; the 
wound now* almost cufiiely healtd; ami ^he lett liospilal lo-day foi the 
Coiixalescent 11 oust*. 

Alter leniaiin'ng for some weiks in the (’oiiv.d ' int House till tlie cure 
\Yas (■oni]»leted, Mi'.. .]< jison rttunn tl to Jier In'im at (>ver-J)an\ < n, liancashire ; 
and since lier leLurn I liave ht'.ird fiequently , hoth fiom hei-jelf and also from 
Dr. l*hipps, who st.ites tli.it Ii(‘i he.ilth is gotui and lier aj>|>earante gradually 
iui])Jo\ing ; the iiiaiks of tlie citalii.x hectnuiiig lt*.‘^s e\ ident. 

JJjanunfittun of tlu Tninonr oftir its n moral. - The growth w*as of a very 
irregular form, hut may he iles(ii]>ed as an iiregular tuoul mass, 9.\ inelu‘s in 
length, inthes at hioadestpart ; its thickness or ]»rojectiou 7^ inches, and 
weighing rather more tluiii 7 poumK It was notlidated on its surface, some 
of tlu* largt'V ])i’ojectit)iis looking like cysts, and feeling .soil to the toiu'h. 
The whoh* growth, liowextr, w^as composed of solid matter, and jueseiited, on 
section, the charactei-f. of tlie lihro-caiiilaginous form of tihriiis tnmoni’s. A 
careful exaniination of its struilnre was made by my Iriuid J)r. Ilaklane, who 
has favoured me w’itli the iollowiiig deseription of jt:- 

“Ou Section, the mass wa^ found to con.sisi of two kinds of mateiial; the 
most abundant, and (hat whieli formed the Imkis and the gnater ]>art of the 
tumour, w'up of a glistening appearance, a pale bluish-w'Liti* colour, ami w’as 
of firm, almost cartilaginous consixieiico. Mixed with this ami occuning 
generally in bands, but Munetiriies in small patches, was a solter and miire 
friable matter, of a p«ile opaque yellow colour. A few small masaes of a 
glistening yellow appear auce, evidently consiating of fat, w^^r-o scattered 
through the mass. 

“On iuicro&co])ic e.xauiinati<iu the firm glistening portion of tlie tumour 
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was found to c-onsist of a finely fibrillated «tru<5ture, in wbtcll 
oval, rounded, or elongated nucleated cells, having all ehaaracte^ivif 
cartUage-ceJls : these varied in abundance in different parts, being in isdnxe 
places as nunierouH as the cells in ti-ue cartilage, in others but spars^y 
disseminated. The yellowish opaque matter consisted of granular material 
and small cells, apparently in process of disintegration ; they resembled 
tubercle corx>uscles or shrivelled pus-cells, but were somewhat larger ; they 
contained no nucleus, but in many one or more granules were seen. The 
matter, which to the naked eye seemed fatty, was proved to be so on micro- 
scoidc examination.” 

liemirh, — The cnae just detailed seemed to me worthy of notice on 
account of the great size of the tumour, its important anatomical rela- 
tions, and the formidable character of the operation required for its 
removal ; but especially as giving encouragement for surgical interfer- 
ence in similar cases of deep-seated cervical tumours, and as indicating 
certain principles, both in regard to the kind of growths suitable for 
operation, and the points to be attended to in effecting their removal. 

Operations for the removal of large tumours from the neck are 
always attended with great danger from the proximity of the numerous 
important structures in that region, and the impossibility of thoroughly 
commanding the circulation through the great vessels during the opera- 
tion. Large tumours, arising in the parotid and passing into the 
cervical region, have been frequently removed when placed superficially 
to the stemo-raastoid muscle. But some surgical authorities regard 
cases of tumours developed beneath that muscle as unsuitable for 
removal by operation ; and, in point of fact, few if any cases of com- 
plete and successful removal of such tumours are recorded ; at least, 
after some research, I can only find four cases mentioned : — One by 
]V1r. John Bell in his work on Surger?/, vol. iii.; two by Professor 
Warren of Boston, in his work on Tumours; and one incidentally 
mentioned by Mr. Liston in his FracticaJ Surgery. Of the three first- 
mentioned only, are the details given, and in none of them Wfts the 
wdiole tumour removed. Mr. BelJ, who describes the operation in his 
usual graphic style, confesses that he left some small roots of the 
tumour attached to the transverse processes of the vertebra^ for fear of 
injuring the phrenic nerve. The tumour rapidly recurred, and destroyed 
the patient. In one of Mr. Warren’s cases, only portions e f the growth 
could ho removed, as it involved all the textures intimately ; and, 
after ligature of both the carotid ai-tery and internal jugular vein, a 
large mass was left, ])eing connected with and projecting into the 
pharynx. In his second case, Professor Warren, after clearing the sur- 
face of the tumour, rather than divide tlie sterno-mastoid for fear of 
injuring the spinal accessory, “ the consequences of which last I was 
unacquainted with,” adopt<^.d the alternative of cleaving the mass per- 
pendicularly in its long axis, so as to remove the two halves from 
under the muscle ; and here, again, he tied and divided botli the 
carotid and internal jugular; but some parts of the tumour in front of 
the vertebrae were left, the actual cautery being applied to them. The 
details of tKe case subsequent to the operation are meagre ; very grave 
symptoms appear to have followed immediately, but the patient seems 
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f allied ^ itad thou^ we are led to infer that he did recover, 
nothing ie said *of the ultimate result, or whether the tumour was 
reproduced or not. The only notice of Mr. Liston^s case I can find k 
contained in Practical Sv/rgery^ chap, v., “On the Injuries and Diseases 
of Jduscles and Tendons.” He says : — “ I had occasion to remove tlie 
fiterno-mastoid muscle of one side, involved in a sarcomatous tumour, 
from its origin to its insertion — a growth to which the most fastidious 
critic will not refuse the term sarcoma ; though, in all probability, the 
muscular fibres may have been involved secondarily. The tumour was 
so far limited by a cellular sheath, yet the dissection was diflicult and 
extensive. The patient made a good recovery, and no malposition of 
the head followed.”^ 

So far as 1 could judge from this brief account of Mr. Liston^s case, 
it seemed a growth develoi)ed in the substance of the mastoid, sur- 
rounded by the fascial sheath of the muscle ; and if so, differing very 
much from the* enormous and irregular tumour I had to deal with. 
Tlie cases recorded by Bell and Wan*en, though not successful in 
complete removal of the tumours, possessed this element of encourage- 
ment, that, whilst the failure depended on the character of the gn^wth 
being unsuitable for any operation, they showed how much could be 
effected even under unfavourable circumstances, and so led me to infer 
that if the character of the grQwih were suitable, the difficulty of the 
operation need not be an obstacle to its performance. 

In determining the proi)riety of operative interference in Mrs. 
Jepson’s case, it seemed to me that the points principally to be con- 
sidered w'ere : Ls/. The character of the tumour ; whether simple or 
malignant ? 2d, The i:)robablc result, if the growth were left to itself ? 

*6d- How far its enormous size, anatomical relations, and possible con- 
nections with vitally important parts, might endanger life, or prevent 
its complete removal ? 

Correct diagnosis as to the character of the growth is most im- 
portant in deciding on the question of operation in all cases of tumour, 
as involving the probability of future immunity from the recurrence 
of the disease. But in the case of large tumours in the vicinity 
of important organs, it is also important as to the question of imme- 
diate danger to life in the operation. In my surgical Lectures I 
have always dwelt upon the limitation of simple, as compared with 
malignant tumours, as a principle of great practical value. * In simple 
growths, important organs — such as great vessels and nerves — may be 
pressed upon, pushed aside, or even surrounded by the tumour or its 
lobules ; but the cellular sheaths are not destroyed ; and even if the 
growth has formed adhesions to the sheath, the vessels themselves are 
free ; whereas in malignant growths we find no such limitation. On 
the contrary, the disease often invades all the textures, destroying the 

^ Since writing the above, I have found in one of the Journals of the Ui^yal Infirmary 
for 1834, the report of a case of large cervical tumour, operated on by Mr. Liston. The 
tumour, which occupied nearly tlie same position as the cervical portion of my p.atient's 
tnmoiir, bad grown rapidly in about two years. In this case Mr. Liston fouiul it impos.^ 
sible to remove the whole growth by the knife, and the part near vertebrse was 
sttftngulated by ligatnies passed through its base. The patient recovt^d at the time. 
W. S. 
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cellular steaths, and involving the veasels and nervee ; %sA 

even when the mass of such a tumour k enclosed in a dense 
and apparently movable, it is not truly limited ; but the narrow pro?-;, 
longations of the diseased structure dip deeply amongst the textures.' 
and form such connections as to defy any certainty of complete removal 
as happened in tiie cases recorded by J. Bell and Warren, already 
referred to. 

In the case of Mrs. Jopson, the originally slow progress of the 
growth, the comparatively unimpaired state of her general health, 
together with the appearance of the tumour and the absence of that 
anxious expression of countenance which marks most cases of malig- 
nant cachexia, were all conditions indicative of the simple character of 
the growth ; whilst the more rapid increase latterly noticed, though a 
reason for interference, was only what we find in most tumours, how- 
ever benign, and depends on enlargement of their vessels, and conse- 
quent increase of nutritive supply. So far, tlien, as the character of 
the growth was concerned, there was everytljing in favour of opera- 
tion, as the tumour was neither likely to involve the neighbouring 
textures nor liable to recur after removal. 

The second consideration was, the probable progress of the tumour 
if left to itself. As yet, neither respiration, deglutition, nor any vital 
function, had been affected by the growth ; but then it had of late 
begun to increase more rapidly in bulk, and over the most prominent 
part the skin had a dusky red appearance, wliicli showed a tendency to 
ulceration ; and when that once commences, even in simple tumours, 
we know how rapidly they fungate, slough, and bleed — dogoiierating 
locally, and exhausting the j)ationt by discharge and pain — and that 
their removal then becomes much more ditficult and dangerous. IJesides, 
the nutrition oi the growth was evidently carried on at the cxjiense of 
the patient’s general healtli ; for though not cachectic, she had become 
pale, and felt more feeble than formerly ; whilst the enormous bulk 
and weight, together with the increasing deformity, rendered her 
almost unfit foi- any duty, and gave rise to great mental depression, so 
that she was most anxious to have the tumour removed at all hazards. 
The consideration of these first two questions resulted in a decision 
favourable to operative interference. It now remained to consider 
how far 'the size and connections of the tumour admitted of removal 
by operation without immediate risk to the patient’s life ; and to plan 
the procedure by which this could be most readily and safely effected. 
The great bulk of a tumour, thougli always a source of risk, from the 
extensive incisions requisite for its removal, the amount of suiface 
exposed, and the proportional haemorrhage, venous and arterial, does 
not necessarily render the operation more difficult ; on the contrary, 
the very size gives a power of leverage which often facilitates tlie dis- 
section. But when the mass is so situated as to i)resent a large surface, 
it may he adherent to,, or in close connection with, vitally important 
parts, then the operation required for Its removal becomes most formid- 
able. These elements of difticulty and danger were present to their 
fullest extentc-in my patient’s case ^ for, besides the enormous bulk of 
the tumour, it was developed beneath the stemo-mastoid, and its deep 
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surface wasiM»<$ese«riiy in the closest relation with the great vessels and 
important nerves in the cervical region, from the lower jaw to within 
an inch of the stcmiiin, and stretching backwards to the margin of the 
trapesius muscle : whilst the facial portion felt fixed in the parotid 
region, as if deeply niched behind the ranius of the jaw; and it could 
ho ‘felt projecting towards the fauces within the mouth. The bulk, 
form, and position of the tumour rendered it im|>ossiblc to ascertain 
positively whether or not it adliored at any point to the sheath of the 
vessels; and the a])i)arent mobility of a large cervical growth can 
never altogether bo depemled on ; for, even if it involve or be adherent 
to the vessels or their sheath, these, being closely connected, move 
with the tumour on the more fix(‘d parts, lint in the face of these risks 
I felt warranted to operate on the following grounds : — First, as I 
have already said, the simple character of the tumour made me feel 
secure tliat, though it miglit displace, press upon, or even adhere to the 
sheath of tlie great vessels and nerves, it would not absolutely involve 
them. Secondly, the ab.s(‘iice of any engorgement of great veins of the 
neck on eitlicr side, or of any marktsl alieratiim in the arterial supply 
of the right side of the face, mnd(* me pretty sure that neither the 
internal jugular nor the carotid could bo very closely or extensively 
involved ; whilst tin* functions of respiration and deglutition being uii- 
imj)aircd, and no symptom of laryngeal irritation existing, rendered it 
e<iually clear that neither the vagus ner\e, its branches, nor the phrenic, 
were as yet iinjilicated. 

Having thus satisfied myself that the tumour might be removed 
by an operation pioperly planned, and carefully and deliberately exe- 
cuted, I pi'oceeJed to determine the motliod by which it could bo most 
readily and safely accomplished. The dangers to he apj>rchendcd were 
— ILTmorrhage from th(i arteries supplying the timioiir, or, more likely, 
from the gieat veins returning tlu' blooil from it, the n*sk of air entering 
any of thes<‘ large veins wlieii divided ; the risk of injuiy to the vagus 
or phrenic iktvos ; and the i)robahility of meeting difficulty from ad- 
liesioii of parts in the paiotid region, where th(‘ tumour fidt fixed; 
lastly, exhaustion of the patient from the necessarily tedious dissection 
and large exposed surface. To obviate these dangers as far as possible, 
I determined to expose freely the whole* surface of the tumour ; to clear 
its edges ; anel, in doing this, to expose the anterior margin of the 
sterno-mastoid muscle, at the lower part of the neck, so as to be able, if 
necj'ssary, to coin])rcss the carotid ; next, to divide the sterno-mastoid 
above and below, so as to hsavc the j)art adheremt to tlie growth ; to 
tie the exteTiial jugular with two ligatures, and divide it betweeji them ; 
and to pursue the same course iniegard to all tlu* larger veins j>assijig 
towards the jiigulai or I'oot of the n(*ck, and to sccun* the larger arterial 
branches as divided. Ligature of the lower ]»art of the common caro- 
tid, as a preliminary, with a view of diminishing loss of blood — which 
has been advised and adopted in the removal of tumours from the neck 
and face — I rejected as worse than useless, as not only incurring un- 
necessary risk to the patient, but as likely tohsad to danger by inducing 
a false security in the operator, as its ligature could not Control the 
retrograde heemorrhage from the free anastomosis supcTiorly ; whilst 
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the free incision along the sterno-mastoid enables the aesirtant to eontol 
the carotid trunk quite as eflFectually, sliould it be necessary. Besses, 
in such a dissection, wound of the great internal jugular vein is mucfh 
more likely to occur than injury of the carotid \ and the best means 
of avoiding either is to disturb the natural relations of the vessels as' 
little as j)()ssil)le, and to dissect with the edge of the knife diredted 
towards the deep surface of the tumour, whilst the as»sistant insinuates 
his fingers in the track of the dissection, so as to protect the vessels. 
I flecided, after clearing the tumour from the great vessels, to dissect 
the rest of the cervical portion from below upwards, so as to avoid 
injury to the phrenic nerve : and then to proceed with the dissection 
of the facial portion from above downwards and backwards, so as to 
leave tluj part whi^*h felt most fixed in the deep 2 )arotid region, and 
where I expected the largest vessels to enter the tumour, to the last. 
This plan I earned out, as detailed in the dcscrii)tion of the o])erati(»n, 
with the able assistance of ray colleagu(‘s, Drs. Gillesinc an<l Watson ; 
and I had the satisfaction of removing entirely this enormous tumoui, 
and so relieving my j>aticnt from what she and her friemls had long 
regarded as a ho])eless disease. 

In a letter T have rcccivi‘d from Mrs. Jepson, dated Oct(>ber 8th, 
1863, she saj's : — “ I am liiqqiy to inform you tliat I am in u^od Ijc.ilth ; 
the scars do not look bad ; they are perfectly healed up, and giadiialJy 
appear less.** When I last heard of lier, she was (|uit(‘ neJ*, had had 
two children, and Kunained free from any of tlie tumoin- 

retuniing. 


LaROFJ Ct/UVIOAL TuMOUU sm’KSSFCTLLY Itl'.lMOVKl). 

The following is an example of the excision of a grc'wth similar Jii 
character, though 2 U*escnting some local 2 Jeculiarities — 

George Manwin, a^f. 16 ,r(‘Comineiide(l to me hy l)r. Grant Smith of TIiutso, 
on account of a large ctM-vitMl tnmoiu, was admitted iiin> llio Jl«»yal Ijifiriiiajy 
under my care on the U/Zi. f»f Juae 1867 . 

On examination, llu* tumour, whicli was Homewhat irregular in form, 
nodulated on the mu face, and of finn eoii’^istenee, fouid to oc» iqiy the 
whole of th(‘ left side of the neck. Commencing .it a iioiiil close nuder the 
angle of the jaw, it ]>afised Ihuks'iIIi the stenjo-nuistoid muHcle, and tlu*n pro- 
jected towaitls tlie surface, ixteiiding h,u*k to and elevating the anterior margin, 
of the ti’apezins, and occupying the whole of the su2>ra-sca2)ular find hul)clavidn 
regions of the neck, where it lav heh)w the 2>osti*i*ior belly of the onio-hyoid 
muscle. On the mesial side ol the stern o-mostoid the tumoui' jirojected in- 
wards, pressing tlie laiynx and tiacliea to the right side ; it bulged upwards to 
a level with the os h^ oide^, find below it dip2>cd beneath tin* muscles in front 
of the trachea, and dewended iul«) the supra-slemal fossa. The growth seemed 
movable, and its marginb were 2>retty w^ell delini‘d, except at the sternal region, 
where it aj)2K*arpd to 2»as8 (lee]»l> , an<l where the superimposed textures bound 
df)wn its surface so as to ju'eveiit its connections from being so clearly ascer- 
tained as inq>lhcr directions. It was not moved hy the efforts of deglutition, 
hut the position of the belly of the omo- hyoid was very distinctly seen over the 
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FOAtedor jdt lihe tumour during such efifort& fhi^ euperfidsd veins of 

tne left side it neck ivere somewhat larger dSnA more numerous than 
tihose of the opposiibO side* Ihe history of the case showed that the tumour 
had been originally^ and for many years, of slow growth. It was first noticed 
when the hoy was tlu*ee years of age, and increased little for the first eight or 
nine yeai-s ; 'but of late it lia<l i»ro”rt»ssed more rapidly, especially during 
the last two yews. There was no ])ain, nor interference with deglutition, 
but for some months the breathing at night liad become oi)presBed and at times 
spasmodic. The lad’s health was good : (here Was no appearance of emaciation, 
and all the functions Wert* nature^. 

The tumonr was firm, and ai>parenily solid throughout, and, as I have 
said, tolerably w'ell defined, The youth and his friends were anxious that 
something should be attempted to relieve the inert^asing difficulty of breathing ; 
an<l on iny staling tliat I tlionght the removal of the tumour ailvisable, they 
readily consented to Ihe oiK.*ralion. 

On the l2fhofJune 1 perfonned the operation ft)r its removal in the 
following manner 1 first nuide an incision along tin* (oui'k* of the stermi- 
mastoid, from the angle of the jaw to beyond the btenio-clavicular aiticu- 
bitum. Then at its lower lerinination I nnule a siiiflll tiansvcrsi^ incision, 
iiboni an iiicli ami a luilf in length, so as to enahh* me to expos*-* more fully 
the part nhen* the tumour pass(‘d into the sttiinil foswi. li.isily, I carried a 
lljiid iiui'Um, (our Jii'lies bmg, fioin the middle <»f the first incision hackwauls 
t t llie *ini»*Tn>r margin of the tiapevms. T then disR<‘cli‘d (he skin and [>blty^ma, 
M» a- to expo*-!* the atdi‘riot iioMion of the gi*o\vth as lar inwarcls the 
ti<ulie.il lu'igin, wdiuli 1 cleared from the fascial coveiing, and elerated. 
K< \t, passin^f mv finger beneath the fascia and the fibres of the omo-hyoid 
nlncl) M!*j*e stntebed over ibe growth at the lower jwirt of the neck, 
I divjdid them, and had the satisfaction to find that (he siibstcmal portion 
was (letnieil and itnattaihed, and could be n^adily tunied out, 1 now ]»ro' 
cee<led to cloai the remainder of tht* tuimair by dividing the sterno-inastoid 
(ran.-vi‘rsch , and dissecting it atid (he other coverings oft from the siiifaco in 
two fla])s as uiaiked out by the iticisious. In (l<anj( this, s*ome small sujier- 
tififil v(ss<‘ls were tied. On fltlly exjiosing tin* tumour, n huge vein was seen 
on ilssiirfaiL* at the nj>}H^r part. This vein, though distemled al)Ove, W'as 
obliteiale*! where it lay over the low'er part of thegiow'th, TJie xlistemled ]>art 
of Ihe vein 1 imlmled in tw«> ligatnr(*s, and divided it betw'een them. The 
xvhole mass being now fully eXiiosed, 1 proceeded to dissect it out from before 
backw'ards, feeling wdtli my left birefinger for the vessels, so as to ]>rotect 
them from risk of injury. On clearing and raising ontw^ards tbe anterior yior- 
tion of th<* giow'lb from its deep connections, tbe carotid artery and pnciim**- 
gastric nerve were 8(*cn bai***, as if dissected from tbeir sheath, but tlie inh-rnal 
jugular vein luld not be seen, and the pneurnogastric lay somewhat in front 
of the carotid at its Jow**r ])art. As J could neitln'r see nor feel anything of 
the internal jugular, 1 next dissected the tumour from its jMisterior asjiect, and 
tlien from the subclavian sjiace, cutting wdth the edge of the knife close to- 
wards the deep surface of th» giowth, so as to avoid the iihreiiic and sympa- 
thetic Tieives and the thoracic duct in the deep dissectmn at the inferior 
region of the neck. At one part the tumour wa-^ closely adheivut to tbe 
fascia over the upper part of the scalenus ajiticus, but by dissecting the fascia 
from the muscle the whole gT*owth was i-einoved entire. 

"The parts now represented a deep diss**ciioii of tbe whole side of the neck, 
but no twe of the internal jugular vein in its natural relatioiyjould be seen, 
and it was concluded that the vein tied on the surface of the tumour was the 
jugular. There was very little bleeding, only a few small arteries requiring 
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to be tM ; but tlie last touch of the knife, sepamting tha a 

small vein, which retracted between the transverse prai(pBse8 
and as it could iir)t be seized, the troublesome oozing from it fe^iiired to be 
arrested by j)resRurc. The surface of the wound was painted over with tincture 
of iodine, and the integuments were replaced and united by sutures, except at 
the postoiiur angle of the transverse incision, which wtis left o][fon to pemit 
any (li* 5 chargc to escape ; a compress of sponge, supported by a bandage, being 
plareil over the wound to prevent venous oozing. The i>atient was then re- 
moved to the ward and placed in bc<l, his head pi*o])(*rly suj>yKtrte<l. Tn the 
evening sonit* recurrence of bleeding necessitated opening the posterior pai't 
of the wound. The bleeding was found to ])roreed from a small artery, which 
was tied. No further bleeding from the vein had taken place, and the wound 
wa-^ finnlly closed Avith sutni'es. 

On the 1^^/* the patient was pretty well. Pulse 100. Rome nausea from 
chloroform. Ordered a wiline aj)erient mixture. 

14^/^ — Free from sickness ; bowels have acted freely ; tongue clean ; 
skin cool. Pulse 00. 

15t/i.. — ^Oontinues doing well. Pulse R4. 

l^th , — Pulse 76. Most of the stiUdies removed. 

17th , — Incision along stemo-mastoid entirely united, as also the small 
ineision at sternum. A good d(‘al of healthy discharge from the transverse 
incision. Pulse 80. 

20th , — Pulse 64. All ligature^ e.xeept two have come away. Slight 
pressure with Rtrai)piug to be api>lied over the corner of wound, near 1b(* ear, 
where pus has a teiideiiey to lodge. Wound dres8<‘d with W(‘ak solution of 
tincture of iodine iu water. From this tiuH' the patient’s progress tr) re- 
covery was iininternjj)t(‘d. On 3l8fJifly the wound uas healed thronghout, 
except the surface of the cicatrix ; he was able to be out of bed and walking 
through the ward with the head unsupported ; and he was rlisraisseri from 
hospital on the 24th t f A lu/mt. 

The photograph showing the recently cicatrised wound l(*ft aft(*i’ rtnuoval 
(tf the tumour was taken (»ii the 2d of August. (See plate XXXII.) 

Examivatiun of tJu* Tumour , — The lumnur, which ynvsented an irregular 
nodulated surface, was of somewhat ovoid shape, broader t)el()w tliaii* above, 
and of a imib)rmly firm consistence. On making a longitudinal section, it 
presented much the upj)eai*nnce of the section of a gland mixed ■with fibrous 
tiixture ; and, on more minute exaniinatioii, it had all Iht- usual clitiraclers of 
the adenoid growth. About the ceiiti’e of the section tw'o small portions lja<l 
a dark bloody colour, and felt softer than the rest of the growth ; but on 
careful examination tliey w’en* found to be essentially of the s^.ime stnicture 
as the rest of the tuincau*. 


Cormrmtarij . — Tn my memoir of Mrs. Jepson^s case T adverted to 
the want of success which has liitherto attemhMl oi)erations for the re- 
moval of such deep-seated ceiwical tumours, as I could find no record 
at that time of any case in which a large tumour situated under the 
stemo-mastoid had been coinplotely removed, with ultimate success ; 
none, indeed, where comj)lete removal had been effected. As it seemed 
to me that this want of success had led some surgeons to express strong 
opinions against oj)eratioiis for Hhe removal of deep-seated* cerviftal 
growths, I stated my oijinion that the certainty of complete and safe 
removal of sifbh tumours doj)euded on the selection of proper cases for 
operation, by careful attention to the history of the case, and to the 
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ikiittctflar^ tSie growth ; for if th)^ ttinlour of slow 
growth ^0 could calculate oA its comparativo 

d^ttitiou aw ilmihsoriptioii. I mentioned that these were the con- 
ditious which decided me in operating in Mrs. Jepson’s case, although 
other surgeons had declined. Contrasting the history and vital mani- 
festations of the tumour in her case with those of the cases operated 
on by John Bell, Warren, and Liston, in which complete removal had 
been found impossible, and in which tlie growth had returned, I pointed 
out that the histories of the latter cases showed evidences of malignant 
character, which, in my o})inion, rendered operation improper in the 
present state of our knowledge ; but that, so far from deterring f^om 
operative interference in favourable cases, they rather gave encourage- 
ment, by showing lioiv much could be done even under unfavourikble 
conditions. 

Unfortunately, the proportion of malignant cervical growths is 
much greater than of tliose suitable for interference. Out of a very 
large number of such tumours which i have seen, especially since the 
aucc(»ssful operation on Mrs. Jopson — with the single exception of the 
present ciise — 1 have met with none iu which operation would have 
been waiTJintablo (1 do not include ordinary parotid tumour), a.^ they 
wtvro all marked by tlu' characteristics of malignancy. 

When tluj tumour lias l)een jjt rapid growth from the first, is of 
irregular consisteurc, and prestuits the geii(*ral f(‘ivlures of malignant 
dis(‘ase, I Ixdieve that the propriety of oj)erativo interference is very 
iloubiful, as the chances of comjdete removal and ultimuto successful 
issue are very small. Evou though there be considerable mobility and 
apparent definition, such gi-owths very generally arise from or involve 
at an early period the transverse jirocessos of the > oj’telme, wdiilst their 
superficial margins find h»ose and defined. Moliilily of the tumour, 
though an impoilaut consideration in deciding on tlir cpiestioii of oj>era- 
tion, is only of real value wJjen talven in coujimction with the nature 
of the growth. A malignant tumour may not only adhere to, but in- 
volve, the great vessels and nerves, and yet be very movabh*, for tlicse 
structures, being loosely connected in front of the vertebra?, move 
readily along with the morbid mass. In my remarks on Mrs. Jepson’s 
case, I entered so fully on the special circumstances to be considered 
in deciding on the propriety of operating, that 1 >vould merely refer to 
it for information on these points, and limit my further observations 
on the present case to peculiarities in regard to its anatomical relations. 

In the lad Manson, though the tumour was a very large one, it was 
entirely confined to the region of the neck, and hence did not give rise 
to the same amount of deformity as in Mrs. Jepson, in whom the 
growth occupied tht) parotid as well as the cervical region, hi Manson, 
however, th(‘ tumour passed lower down into the subclavian and sternal 
regions, an<l, from being placed on tlie left side, lay in a position to 
press upon the thoracic duct and left recurrent nerve ; whilst the tex- 
turi^GOVoring it in the sternal fossa rendered it impossible to ascertain 
posiSvely its definition or attnchmeiits there. The perfect nutrition of 
the patient, however, showed that, though in close rclati(% with th© 
thoracic duct, it could not have involved that structure ; and though 
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tli^' spasmodic difficulty of breathing at li%ht) which fed ^Aeiiwionally 
felt, might be due to pressure on the left reciiiTeiit wyngeslt the 
symptom was only of recent occurrence and not constant, ahd hence 
was more likely to arise from pressure owing to the proximity of the 
tumour, than from the nerve being involved in or adherent to it These 
considerations, taken in connection with the simple nature of the 
growth, and its origin high up in the neck, seemed to warrant the con- 
clusion that its substerufd portion was free, and merely bound down by 
the fascia and muscles. 

During the operation some peculiarities showed themselves, which 
I think Worthy of notice, as exemplifying the difficulties we must bo 
prepared for, and the care required in such operations, or rather dis- 
sections of the neck. When the anterior margins of the tumour had 
been freed, and its deep surface dissected and raised off from the posi- 
tion of the carotid sheath, the whole length of the cervical portion of 
the carotid artery and vagus nerve was seen bare, as if dissected, but 
there was no appearance of the internal jugular vein. This made mo 
proceed very cautiously, for two reasons : firsts the great vein might be 
partly involved or displaced by the tumour, and thus liable to be 
wounded at some unexpected part ; and second! j/i by the absence of the 
vein the sympathetic nerve and thoracic duct were left uncovered, and 
those important structures, uiidistinguishable amongst the tissues dis- 
coloured by blood, were exposed to great risk of injury. The phrenic 
nerve, from its white colour and comparatively BU])erficial position, was 
easily enough seen and guarded. Indeed, the absence of the vein from 
its natural j>osition, and the uncertainty as to whether it might be dis- 
placed, I consider the most embarrassing condition in the opeiation 

In describing the operation, 1 have stated that on dissecting the 
flaps from the surface of the upper part of the tumour 1 ti(jd a largo 
vein, which I was inclined to think was the displaced internal jugular 
vein j jind my reason for supposing this was, that the > essel could be 
traced from the angle of the jaw passing downwards over and partly 
in a groove on the surface of the tumour in relation with the deep 
surface of the sterno mastoid, and very much in the lino of the jugular ; 
but as it was obliterated about the middle of the neck its continuity 
could not bo traced lower down. The pervious portion was about the 
bulk of the forefinger, and full of blood for about two inches, when it 
became a flattened cord, I should presume, from the relations of the 
tumour, that it had probably origins led at an earlier age even than 
that stated, viz. the third year, when it was first noticed by the 
patient's friends, and that it had developed itself from above down- 
wards, and thus insinuated itself between the parts which usually 
occupy the common sheath, raising the vein on its surface and presedog 
the artery and vagus inwards, before its bulk overlapped them. % 
draw attention to this ])oint, because it is well to be prepared foa? 
similar difficulties , and 1 believe that the history of the case may 
guide us, as these anatomical illations seem to me to depend spcra^ly 
on the original position and development of the growth in 
before the cellular texture of the common sheath has become con- 
densed, and are not likely to be met with in cases where ithe tunmur 
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a latet period of life; for, as a rulet, a simple tumour, 
wbifSt it adhere to, or compress, or push aside stfuctUres, has uo 
tendency to destroy texture or separate parts contained in a common 
, ffi^*cellular sheath. 

In conclusion, I may state that neither in Manson nor Mrs. Jepaon 

the division of the sterno-mastoid attended by any malposition, or 
ev.en by any interference with the movements of the head ; nor was 
the section of the cervical ])ortion of the spinal accessory nerve followed 
by any appreciable bad effect. Both these patients remain perfectly 
^ iGm from any return of the tumoun 

Malignant Tumouk of Neck, removep by Operation. 

Case of J. M‘G. 

Although I have boon consulted in many cawR of (1ee]t-H(*ated nialigiinnl 
f tumours of llie neck I have 
hitherto lefli^tt'd the temptation 
of operating, cxoe])t recently, in 
one instance, wluch may fter\e 
as a (jontiaht to the succeHsful 
caflCB referred to. In this in- 
fetoTiCe the patient was a young 
man, 25 years of age, and 
although the history of the 
growth and the jmxions expres- 
sion of his counleriance indicated 
I malignant nature, his general 
I health had not suffered much. 

I The tumour occupied the antc- 
Irior and upper ])ait of tlie neck 
m*om tlie angle of the jaw to th«* 

Aevel of the cricoid cartilage, but 
piching itself deejily under llie 
Jstenio-mastoid lunscle. It ^a« 
jmore prominent below than at 
' the jaw, and projected from under 
the edge of the mastoid, and felt 
rounded and defined there, hut 
apTmrently a^lhercnt to the tex- 
tures over the side of the thyroid cartilage. The general appearance of the 
tumour and expression of the patient are well shown in fig. 1 92. The tumour 
had attained its present size in seven mouths, and w'as of stony hardness ; 
latterly it had caused great pain and increasing laryngeal irritation. Under 
these circumstances, as the skiu was healthy and the growth seemed as yet 
more than usually defined, and the patient's state seemed so painful and 
hopeless, I determined to attempt its removal. This I effected, hut it was a 
to more tedious and dangerpus procedure than in the larger simple tumours. 

I found it closely adherent to the side of the larynx and pharynx. It ex- 
tended as deep as the atlas vertebra, and at different points it adhered to 
the sheath of the common cai'otid artery and internal jugnto vein, and 
higher up to fascia covering the external and internal carotids, so that all 
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t&ese important Btnictnreft Were laid bare during the operation^ 
the muscular fibres of the inferior ^oonstzictor of the pharynx wer6 
that they required to be removed mitli the growth. For scwtoe days^ifif 
patient progi-essed very favourably, but subsequently considerable amoaifitfoi' ; 
irritation and suppuration took place in the yicinity of the pharynx, " 

was relieved, but cedema glottidis supervened so rapidly and unexpeet0(^3l^,:) 
that the patient died before tracheotomy oonld be completed by the hoi:&^ 
surgeon. A tube was introduced and artificial respiration used, but withflit 
avail. 

It may seem that the fatal result here was due to accidental can^^S 
such as its local position, etc,, independent of the malignant nature '<13;'' 
the growth, but it appears to me that the nature of the dissoction 
requisite for its complete removal, together with the irritable state of 
the constitution, had very obvious bearing on the result. 

Deep-seated Adeno-Cystic Tumour of Neck. 

J. W., aged 56, admitted 21s^ March 1881. 

Patient, a well-nourished man, free fi*om any cachectic appearance, was 
found to have a tumour growing from the right side of liis nock, extending 
from within half an inch of the middle line to the posterior border of the 
sterno-mastoid mus(de, and from the angle of the jaw to the level of the cricoid 
cartilage. It was covered by the stemo-Jimstoid, beneath which it appeared 
to be freely movable. To the touch it was elastic., indistinctly lobulatcd, 
and painless. There was no interference with either arterial or venous cir- 
culation. It had commenced a little more than a year prt‘vioiisly as a small 
hard swelling, and within the last five months had increased pretty rapi<lly. 

On the 23d March it was removed in the following manner by Professor 
Spence : — 

An incision wiis made along the anterior border of the stern o-mastoid, and 
another extending forwards at right angles, near the level of the U2>pei‘ border 
of the thyroid cartilage. * 

Ultimately a third incision, converting the whole into a crucial form, was 
made as far backwards as the 2 )Osterior border of the stcrno-inastoid, to give 
room for the necessary dissection. The growth was seen to be cf>m 2 )osed of 
an aggregation of cysts, and its removal was commenced at its anterior margin. 
On raising this its deep surface was found adherent to the carotid sheath, an<l 
much care was necessary in freeing its connection for the extent of about an 
inch and a half from the internal juguiar vein. I’lie facial vein — crossing 
at this point — could not be freed from tlie tumour, and was accordingly 
divided between a double ligature. 

The anterior ]»art of the tumour ctndd now be raised from its dangerous 
connection with the vessels, which were by this time freely exjiosed in the 
wound, as well as tlie descendens noni and liy 2 )oglo 8 Bal nerves. It now 
only remained to free the posterior part lying under the steriio-mastoid. In 
doing this a cyst was found eiiil^dded in the fibres of the muscle. To remove 
this thoroughly necessitateil a pretty free division of the muscular fibres, and;- 
likewise the removal of a j^ortion of the spinal accessory nerve which 
embedded in the moss. One or two small bleedmg points were now secured^} 
the incisions closed with catgut sutures, and a drainage-tube inserted into the 
cavity 6f the wound. 

About t^ hours after the operation, there was considerable vjsnous 
haemorrhage, which was arrested by compress and elastic bandage. 
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.:24A.— TKie wound was dressed. Temperature, 99^6 5 piajeer ^4, 
)^ad ees^d, but compress was contmued. 

^areh — ^Wound healthy, but tongue furred, and oomplainfief head* 

Temperature, 99*6 ; pulse, 88. Is sleepless. 

March 21 tk . — Wound is healing kindly. 

. March 2Bth , — Patient has’ marked symptoms of melancholia, and has 
^lui^ns that he is condemned to death, and suchlike. The wound still 
prfigresses well. The incisions have healed except at the central part, and 
are dressed with collodion and fine wool. 

March 29th , — His general health has improved. Temperature, 99*4 ; 

, piitlse, 82. 

March 31*^. — Melancholia is passing off; wound almost healed. ‘His 
condition progi’essed favourably till the day of his discharge, on the 13th 
Apiil, there being one small suj)erficial granulating jxiint at the centre of the 
incisiop. It was considered advisable that patient should leave hospital, 
owing to the still depressed state of his mind, and be put under the super- 
vision of his friends. 

When I heard of the jiatieiit recently the melancholia had completely 
disappeared, and the niental condition w^as normal. 

TiiYRofD Tumours. 

Hydrocele op the Thyroid Gland. Larynoo-Tracheotomy. 

F. 0. — This patient first came under Mr. Spence’s <‘are in January hist, 
on account of a c>>tic tumour of the thyroid gland, which speedily yielded 
to blistering and the internal use of io<liile of potassium. On July the Sd, 
he again juesciited himself, and was tlien suffering fi*om considerable embor- 
I'iAssment of respiration, with occasional paroxysms of dyspnena. Speaking, 
oven for a short time, brought on violent fits of coughing, unaccompanied by 
cxpectoraticui. On examination, a tumour was found occupying the position 
of the isthmus and left lattiral lobe of the thyroid ghuid, pushing the trachea 
backwards and to tin*, right shle, and extending downwanls apparently behind 
the stermini and hd't clavicle, as wvis indicated by duhioss on jiercussion and 
absence of respiratory murmur over the, upper sternal and inner part, of the 
elavicuhir and suhclavicnlar regions. The ch(*st was otherwise normal ; the 
superficial veins of the neck w'erc much enlarged ; the left pupil w^as distinctly 
contracted. Tlie treatment again pursued was blistering, and the administra- 
tion of the iodide of potassium, but on this occasion wdthoiit any good effect, 
as the fits of dyspnoea became more frequent and more severe. On the 
morning of the 1 1th, a violent paroxysm suddenly corning on* I was hastily 
summoned, and finding the patient’s countenance turgid and livid, his re- 
^spiration stopped, and liis pulse scarcely perceptible, and believing that the 
immediate cause of his impending death was spasm of the glottis, at once 
determined to perform lar^Tigo-tracheotomy. From the positi(m of the larynx 
'and trachea, the necessary incision, having to be made considerably to the 
'light of the mesifd line, laid bare tlie anterior mai'giii of the sterno-mastoid 
muscle, and involved several euhirged veins. After the operation was 
fenished it w-as found necessary to inflate the lungs through the tube, and 
keep up artificial respiration. The patient now rallied in some degree, but 
it wa^ evident there was some obstruction below the opening made into the 
trachea. Accoi-dingly, the tube wus withdrawn and the trachea explored by 
the finger, when a convexity of the left side was discovered, so considerable 
as materially to diminisb its calibre. A piece of gum-elastic tubing, of large 
bore, was now passed down beyond the obstruction, and its introduction was 
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Ibltowiri by instant relief tip tbie patient Next <iay Mr 
tbe tuitoonr by passing l^s finger trough 'the wound, and, detecting fip^Nta- 
tion, made an opening at that point, when a large quantity of clear ^ 

evacuated. He next made a counter-opening by cutting down on the pdjnjfe ^ 
of his finger, passed downwards and to the right side, through the opening . 
made from the tracheotomy wound. The finger was now passed through the 
second opening downwards, behind the left sterno-clavicular articulation, but 
failed to reach the bottom of the cyst. After the evacuation of the fluid , 
patient could breathe quite freely through an ordinary tracheotomy tube, 
which had been substituted for the gum-elastic one. On the following day 
symptoms of acute pysemia set in, and the patient died on the evening of the 
15th. On posUmori&m examination, numtirous metastatic "" 

found in the lungs and liver. 




E. F., iBst. 27. — Hjematocelb of the Thyroid Gland, of five years’ * 
standing. Tliis tumour, which was tense and elastic,, as if containing llnid, 
although of very considerable size, caused no inconvenience to the patient, 
who applied for surgical interference mei‘ely to be rid of the deformity. On 
puncture by a trocar and canula, a quantity of bloody semm was evacuated ; 
but as little subsidence of the swelling followed, a free incision was made into 
the cyst, which was found filled with clots of blood. Tliese were turned out 
by the fingei', and the cavity stuffed with lint. Suppuration ami granulation 
of the cavity followed, and some thickening which remained yielded to 
blistering and painting with iodine. 

A. J., set. 11 years, came to the hospital on the lOtli of June, with a tense 
elastic tumour occupying the supra-sternal hollow at the root of the neck, and 
extending upwards to the isthmus of the thyroid gland. This, first noticed 
about two months before, when it was of small size and caused little uneasi- 
ness, had increase<l considerably of late, and was now materially interfering 
with resjiiration, from its pressure on the trachea. The voice was considerably 
affected, the respiration was atridulous, and at intcr^^als there occurred 
paroxysms of dyspneea, threfitening suffocation. After two days* observation, 
as the patient’s symptoms be(iame more severe, Mr. Spence made a longitudinal, 
incision through the integuments in the middle ]h;e of the neck, and carefullj'j 
dissected down to the tumour, which proved to be an abscess in the midst of 
the thyroid gland tissue, extending downwards and backwards behind thd 
manubrium. Evacuation of the matter gave immediate relief to the patient, 
who left the hospital well a few days after. 


Air Passages. 

Tracheotomy for Removal of P'oreign Bodies. 

Case 1. — On the morning of Thursday, the 23d of September 1841, 1 was 
sent for in great haste to see a child, who, according to the statement of the 
messenger, “wsis suffocating from something stictog in the throat.” On 
reaching the house, which vras situated in the immediate vicinity, I found the 
patient, a boy about the age of four years at most, asphyxiating ; his face wea 
much swollen and livid, the eyes were protruding, and the veins of the neck 
turgid, with the nostrils dilated. The respirations were prolonged, and 
accompanied with a peculiar stridulous noise. Hie mother of the child told 
me tli^t, on?- the previous evening, haying to go from home, she left the child 
in care of another woman, and that she had, before '?oihg away, given the 
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pliiUa, wldle eating which he was observed t^eongh idolently, 
pod roll , himfielf on the ground ; and on recovering Irom thia state, he 
^’SQien^oned that he had swallowed one of the plum-stones ; but as ho further 
occurred at that time, no notice was taken of it. He continued 
^ quite well, and slept as usual during the night, and took his breakfast the 
'^^owing morning ; but shortly before I saw him, and whilst playing about 
room with the other children, he, on a sudden, cried out that he felt the 
atone in hss throat, and almost instantly fell down in the state of suffocation 
which I have already described. Although I had no doubt whatever as to 
the foreign body being in the windpipe, yet, to make assurance doubly sure, 
I passed a probang down the cesophagus. This met with no obstacle in its 
passage, and, as I exi)ectetl, afforded no relief. As the symptoms, therefore, 
were most urgent, tlje extremities becoming cold, and the pulse intermitting, 
J stated to Mr. Lawrie, surgeon, who was present, that I considered the 
operation of tratheotomy as the, only chance of saving the child. Mr. Lav^e 
concurring in this opinion, I performed the operation, which was accomplished 
without greater difficult}^ or delay than what might be expected from the want 
of assistants and the struggling (k the child. On the tnicbea being opened, a 
quantity of frothy mucus was forcibly ejected, hut no foreign body. Through 
the opening, liowever, the child breathed freely, and the face soon* resumed 
its natural appearance. After w'aiting a few moments I passed a slightly 
bent probe upwards into the lastynx, and downwards inf<o the broncdii, but 
could not detecit any foreign body. I therefore, introduced a small trachea 
tube, and left the child in charge of my friend Dr. Smith, until I could 
procure instruments for extraction. At 11 a.m. I again 8a>v the child, along 
with Professor Syme, wdio. kindly attended at my request. The child then 
breathed easily through the tube ; but when it was removed and the opening 
closed, there was great difficulty in respiration. 

The edges of the opening being held aside by small hooks, I again 
carefully examined both the laiytix and bronchi with a probe, but most 
particularly the larynx, for all the symptoms tended to impress us with the 
belief that the foreign body was there. Mr. Syme also examine,d the parte, 
hut could not detc^ct it. It w'as agreed in consultalion that it was best to 
enlarge the opening. I therefore divided the cricoid wirtiloge so as to allow 
a more ready examination of the larynx, and a more easy escape of the foreign 
body ; but w'e were still unsuccessful. Under these circuiij stances W(5 deemed 
it best to replace the tube until the following day. Nothing particular 
occurred during the remainder of the day ; the child was carefuUy attended 
to, he continued to breathe freely through the tube, and both sides of the 
chest seemed to expand equally, and at the same moment He was ordered 
a little milk with warm water and sugar, for food, which he partook of readily, 
and slept at inten'als. Or Friday, Professor Syme again saw liim with me ; 
the tube was withdrawn, but the difficult respiration again returned w'hen the 
opening was closed ; whilst, on the contrary, the breathing was free and 
perfectly easy when it was left open. We again carefully exfimined the 
larynx and bronchi, but in vain. We c.ould not defoct any foreign body ; 
and w^e concluded that it had probably been pushed up by the probe, passed 
‘ into the pharynx, and sw^allowed, and that the difficulty in breathing might 
.,be owing to swelling of the mucous membrane lining the larynx. The tube 
was once more replaced, and the sfime treatment adopted as before ; a gentle 
laxative was prescribed, and I desired the stools to he carefully examined. I 
again saw him at tliree p.m., when I found his breathing was hurried, together 
with a considerable degree of general fever ; the face was flfthed, a^id the 
pulse rather quick and hard j I thewforc ordered some leeches to be applied 
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aver the region of the chejst|the laxative medicine to he re|^te<^ 
injection to be given in caee it did not soon operate. , . ' 

I again saw him at 8 J*»M. ; he now seemed considerably eader, ^eTe yW- 
less fever and restlessness, and the breathing was less hurri^ ; the boweb h« 
been freely opened, and the leeches had bled well At 1 0 o'clock I 
informed he was rather worse ; and on visiting him I found him very 
restless, his breathing had become hurried, and he was thirsty and hot. 
Having cleaned the tube, it relieved his breathing ; and I left him, and sent 
a person to remain with him during the night, with strict instructions to call 
me if he became worse. At half-past 1 1 o'clock I was again sent for, as the 
child had become suddenly much worse. I now found him fast sinking. I 
introduced a clean tube, and ordered him some wine and water, under which 
he rallied in a measure ; but it was only for a short period, as about midnight 
he expired. 

Having obtained permission from the friends to examine the body, I did 
so on the morning of the 26th September, and the following were the appear- 
ances found on dis^ction : — 

Post-mortem Examination of tlie Body . — I carefully examined the larynx 
and trachea, but could find no foreign bod} . There was a slight degree of 
vascularity of the mucous membrane of the larynx, together with some thick 
mucus in its cavity, but there was very little swelling of the parts. 

I laid open the right bronchial tube, which presented nearly its natural 
appearance, with but sliglit degree of vascularity of its mucous coating, but 
there was no foreign body in it. The right lung, with the exception of a 
little congestion at its posterior part, was of a healthy appearance, and 
crepitated naturally on being pressed between the fingers. The left bronchus 
was next examined ; and as I saw no foreign body, I was about give up 
all further iuvestigation of the thoracic viscera, concluding that it had been 
pushed upwards during our examination of the larynx, as I previously con- 
jectured, and that it passed into the stomach, when my attention was arrested 
by tlje peculiarly dark appearance of the lower portion of the nj>per lobe of 
the left lung ; and on cutting into this portion I found the foreign body, a 
small damson-stone, impacted into one of the large subdivisions of the left 
bronchus, the larger end of the stone projecting upwards. No other parts 
were therefore examined. 

Remarks . — ^Tn reflecting on the case v;hich I have just detailed, 
some phenomena of a very unusual kind present themselves. In the 
first place, when we regard the history of the case given by the child's 
mother, the sudden manner of the attack, together with the urgent 
symptoms of asphyxia when first seen, and the almost immediate relief 
afforded by opening the trachea, although no foreign body was expelled ; 
and if we add to this that while the child breathed freely through the 
tube, both sides of the chest seemed to expand equally, and at the 
same moment ; but that, on the other hand, whenever the tube was 
removed, and the opening in the trachea closed, difficult respiration 
ensued; — I think few medical men would hesitate to pronounce as 
their opinion that the foreign body was entangled in the larynx ; and 
yet the case just narrated affords an example of all these symptoms 
being present, whilst the foreign body was impacted in one of the 
ramifications of the bronchus. It may indeed be urged, and I confess 
I cannot quile divest myself of the idea, that the foreign body was in 
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when the child was first seex^ mi Itad ihne given rise to 
urgent symptoms which led me to operate; and that, owing 
i^^'the struggles of the child during the operation, it had been dislodged 
^rpm the larynx, and passed into the bronchua Still, allowing this 
supposition to be true, it leaves unexplained the cause of difficult 
respiration which constantly ensued on withdrawing the tube and 
closing the opening in the trachea. This is perhaps the most peculiar 
feature of the case ; and I can only attribute it to the irritation caused 
by the presence of the foreign body being conveyed along the nerves 
distributed on the mucous lining of the bronchus and trachea, towards 
the larynx, and so exciting spasmodic action of the muscles which close 
the glottis. 

Last, but not hiast in point of practical interest, is the unusual 
situation of the foreign body in this case ; for, so far as I am aware, 
there is no case recorded in which a large-sized foreign body has found 
its way into the left bronchus. Indeed, most writers on the subject 
speak of the foreign body passing down into tlie right bronchus, as if it 
were a constant rule. 

As regards the extraction of a foreign bod} , if discoveifed under 
similar circumstances, I should think it, to say the least, exceedingly 
difficult ; for in a child at that age the trachea and bronchi are so 
small as to jifford but little ji-oum for the use of forceps or other 
extracting instruments. I believe that the only chance in this case 
of extracting the foreign body would have been (had its situation been 
discovered) to have loosened the foreign body from its position in the 
orifice of the bronchial ramification, by means of the flat end of a long 
probe, so as to allow the air to pass into the portion of lung beyond it, 
when it would probably have been expelled during expiration. For, 
of course, whilst it remained impacted in the bronchial ramification, 
it must have caused complete occlusion of that portion of lung to which 
that division of the left bronchus was distributed. 

Case II, — A fine little girl, 4 years of age, the daughter of a medical 
man in the couiitiy, was eating daiiison-jam, when one of the stones, which 
she had been sucking, suddenly slipjjed into the larynx. A violent paroxysm 
of cough and dyspnoea, threatening suffocation, immediately ensued ; but the 
foreign body passing downwards, temporary relief was obtained. As similar 
paroxysms I'ecuiTed, the father telegraphed to town for Professor Goodsir and 
myself to come out imineffiately. 

When we arrived we found that she had had some severe paroxysms, 
and that the means used by her father, and I)r. Baird of Linlithgow, who had 
also seen her, had failed to cause ejection of the foreign body. 

Under these circumstances, and as tlie movement of the body in the trachea 
during respiration could be distinctly heal’d, we at once proposed tracheotomy, 
which indeed was the objtjct of oiu’ being sent for, and therefore there was no 
delay. 

The use of chloroform was tried at the request of the friends ; but it 
excited such a tendency to suffocation that it was given up, and I proceeded 
td operate at once. Owing to the bulk of the thymus gland, the numerous 
dilated veins, and the presence of the middle thyroid, artery, the operatioii 
required some care, bub the parts were so distinctly seen thfft it was not 
prolcmged. 
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I made a long incisioii into tbe trachea, and insert^^Uie joints of my 
dieeecting forceps at the upper part> expanding their blad^ to kc^p4lie oii:fida 
patent ; on doing this, and raising the head, a quantity of mucus was ejected ; 
then the plum -stone was seen to he forced towards the opening. But, 
unfortunately, at this moment inspiiation took place, and the r\ish of entering 
air carried it back. 

We attempted to cause its expulsion by inducing coughing, and by shak- 
ing, and jdtej'ing the position of the little patient, bnt in vain. On examining 
tlie chest it at once became evident that thii stone had become impacted ; 
for while the right side expanded on inspiration, the left was flattened and 
immovable, the lower ribs being drawn forcibly inwards, and tlie rcspiratoiy 
murmur entirely absent. 

By means of flatteiied ju'obes passed along the l(jft bronchus, we attempted 
to reach the stone foi’ the purpose of dislodging it ; and we tried to procure 
its expulsion by moving the tln^racic pcirietes, and by every means we could 
think of, but without success. 

In consultation it was dett'rmined to take the child to town with us next 
morning, and try if any plan could be devised to loosen it by instruments or 
by suction. 

Having brought the patient to Edinbiu'gh, a great variety of means were 
tried, but with no lie.tter result ; and after a few days’ illness the child died. 

On examination after death, the damson-stone was. found impacted in the 
left bronchus, fairly filling it up, like a cork, and iu’(‘,venting all entrance of 
air into the lung, which was flaccid find collai)sed ; the thoracic parietes 
of the left side, as seen during life, were contracted and flattened. The child, 
at the time of the accident, was just convalescing from a severe attack of 
pneumonia of the right lung, the lower ])art of whicli had suflered so as to be 
hepatised, while the uiq^er part was engorged with bloody serum, and the 
brfmchi loaded with mucus ; so that the child died moi^c rapidly than would 
have been the case had the right lung been healtliy. 

RemarU . — The foregoing case presents several points of interest. 
Isi, The direction in which the foreign body was carried ] 2dy Its 
impaction at the termination of the left bronchus, and the complete 
occlusion of the tube and collapse of the lung tl.'ereby occasioned ; and 
3d, The question as to what means can be suggested for the treatment 
of similar cases. 

In regard to the first of these points, it is very generally stated 
that foreign bodies entering the ’air-j)assagcs pass into the right 
bronchus ; this, and the preceding case, however, show that there is 
nothing to prevent a foreign body passing down the left bronchus. 

As to the second, in the case just narrated the plum-stone was 
much larger than in the former case, and was so placed as completely 
to prevent any air from entering the left lung, and hence to preclude 
any chance of its being forced out by an effoi-t at expiration; the 
marked flattening and other symptoms leaving no doubt as to its posi- 
tion, or as to the collapse of the corresponding lung. 

Tliird, as to the treatment. I have always regretted that chloro- 
form should have been given in this case, for 1 tliink that the condition 
it induced rendered the expulsive efforts less forcible than they usually 
are in such flLases. Tl»e appearance of the foreign body was so moment- 
ary that there was no time to seize it, even if we had not expected 
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4^t it ^^ordbly expelled. The manner in which it wag oar- 

back ihta w bronchus, and the evidently complete occlusion of 
:iMr from the left lung, rendered all chance of its expulsion hopeless ; 
^nd therefore no time was lost in trying, by the means already men- 
tioned, to loosen it from its position, so much at least as to admit air 
along its side into the lung beyond, and so favour its expulsion. This 
was principally attempted by the use of flattened probes ; but we felt 
at the same time the risk of impacting the stone more firmly, and 
therefore great care was talcen to keep the flattened probe close to the 
sides of the tube in passing it. As I have said, neither this, nor invert- 
ing and shaking the patient, produced any effect. In the subsequent 
attempts the application of some suction power, applied through a tube 
passed down the bronchus, was suggested ; but in consultation it was 
agreed that the irritation to the passages by these manipulations would 
be productive of more harm and risk than its chance of success could 
com j)en sate for, and that, by leaving the child quiet for a time, the 
body might become loosened by the changes induced by its own pre- 
sence. Unfortunately, however, the state of the light lung precluded 
the chance of the success of this plan, which, under ordinary circum- 
stances, 1 believe would be the wisest to adopt. 

As to other methods, in iiiy remarks on Case I., T have stated my 
opinion that, even if we were of the position of the foreign body, 
the small size of the passages renders the introduction of extracting in- 
struments impossible, and that, unaided by the natural expulsive efforts, 
artificial means would bo very inefficient ; and I regret that my experi- 
ence in this second case does not enable me to alter my oiniiion. 

Case III. — Madeleine H. was admitted into the Koyal Infirmary on the 
29th of June 1857. * 

About three liours before. a<lmiBsion, while she was playing, with a plum- 
stone and a clieny-stone in her mouth, they both suddenly slij^peAl down her 
throat ; this was followed by a convulsive fit of coughing, and she was found 
by her mother lying on the ground in a par(>xysm of dyspnma ; the plum- 
stone was lying beside her, but the clierry-stoue could not be found. I saw 
her at lu;r liouse ; but, as the urgent symptoms had diwippeared, and there 
seemed some doubt as to th(* history of the case, I sent her to the Infirmary 
to be carefully watclied. 

On admission she bad an occasional slight laryngeal cough, pain on pres- 
sure over the larynx, and an apparently altered tone of voice, but no difficulty 
or noise in breathing, and no sign of the presence of a foreign body could be 
detected by the stethoscope. 

During the night she was constantly watched, in case of asphyxia occur- 
ring suddenly. She slept quietly during most of the night, hut towards 
morning had several very alarming attacks of dyspnoea, so much so that 
tracheotomy was twice about to be performed. 

Next day she was much in the same condition ; and after consultation 
tracheotomy was decided upon, and fortliwith performed. Afttjr the first in- 
cision a severe fit of coughing Ciime on, and the dyspnoea wfis so gre^t that 
the operation w'as rapidly concluded on account of threatened asphyxia. As 
soon as the windpipe was opened, and the edges of the incision separated, the 
foreign body was forcibly ejected by a violent expiration, and ^lie breaUiii^; 
immediately became jicrfectly calm. A tube was introduced, but removed 
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after three hours, the breathing being quite eafiy, and chiefly by the nature^ 

air*pAsaageB after it$ removd- ’ ' ' 

On the following day the edges of the wound was approximated by a strip 
of plaster ; the breathing was calm, and almost entirely through the larynx. 

The wound gradually closed, the patient’s convalescence was uninterrupted, . 
and she was dismissed cured a week after admission. 

Beimrh. — This case is instructive, as exemplifying the uncertainty 
which sometimes exists as to the presence of the foreign body. 

The accident frequently occurs when the child is playing ; the child 
is suddenly attacked by a convulsive cough and threatened suffocation. 
On recovery from this paroxysm it says it has swallowed a plum or 
cherry stone \ but, as the symptoms pass off, and the breathing and 
speech become natural, the friends think that the foreign body has 
either been swallowed or coughed up, and that tlie danger is past ; 
and medical aid is deemed unnecessary till another paroxysm of 
threatened asphyxia suddenly occurs. Such was the history in the 
case last narrated ; but this case was even more complicated, because 
the convulsive cough had expelled the plum-stone, and there was there- 
fore a probability of the smaller body having also been expelled. 

When I saw the patient, her breathing was easy, both sides of the 
chest expanded naturally, her voice was quite natural, and she spoke 
freely. The only positive symptom was a somewhat croupy sound 
when she coughed \ but her mother stated that any cold or irritation 
always produced that symptom in her ever since she liad had hooping- 
cough, two years before. 

On examination with the stethoscope over the trachea and chest, 
neither my friend Dr. Dunsraure nor myself could detect any sound 
indicative of a foieign body moving in the air-passages. I thought, 
indeed, that there was a peculiar sound a little below the right sterno- 
clavicular articulation ; but nothing decided, or at all like what 1 have 
heard in other cases of foreign bodies in the trachea. But, in opposi- 
tion to the view that the stone had been expelled, the girl stated that 
she felt the cherry-stone go down when the plam-stone was expelled, 
and that she still felt it at times in her throat (pointing to the trachea). 
The cherry-stone could not be found anywhere near where she had been 
playing ; and Mr, Adams, a young medical man, who first saw her, dis- 
tinctly stated that the symptoms were those of a foreign body having 
passed into the trachea. 

Under these circumstances, having everything prepared for trache- 
otomy, we determined to ascertain the presence of the foreign body by 
inverting the patient and shaking her, so as to throw the stone (if in 
the air-passages at all) towards the larynx, and render the symptoms 
of its presence unequivocal. 

This was a somewhat hazardous experiment, but safer than leaving 
the question in doubt. 

As even this manoeuvre produced no cough or paroxysm, our doubts 
as to the presence of the stone in the trachea or bronchi became greater. 
I therefore recommended that she should be taken to my wards in the 
Infirmary, "Where she would be carefully watched, and where surgical 
aid could be had at once, if necessarjr. ^ 
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' . I jsaw her twioei during the evening, whd 0 ;j^e was jaisleep, and her 
H^futhing was then quite calm and natural, ' 7he oeourrence of the 
paroxysms of suffocative cough during the night left little doubt as to 
the propriety of tracheotomy, and the operation was at once decided 
upon in the consultation, although at that time she was again quite 
free from any urgent symptom. 

In cases lihe this, where there is considerable doubt as to the 
presence of the foreign body, it may be deemed advisable to wait* if 
the patient be placed in such circumstances that tracheotomy could be 
immediately perfoimed should s 3 nnptoms of suffocation supervene ; but 
I confess that my experience in this case would lead me, notwithstandr 
ing the negative evidence afforded by auscultation, to urge the per- 
formance of the operation, so as to place the patient beyond the risk of 
a sudden fatal paroxysm, such as happened in the case alluded to in 
the Medico- Chirurgical Society by Dr. W. T. Gairdner, where a child* 
in very similar circumstances, died in the hospital before the house- 
surgeon could reach the ward. 

Doubtless there are cases on record where foreign bodies have 
passed into the bronchi, and have, after a time, been ejected* by cough- 
ing ; and sometimes this has occurred even after tracheotomy had been 
performed without success. But such rare exceptional cases can never 
form a rule for practice ; and,^to say nothing of the immediate risk of 
asphyxia, the continued irritation induced by the presence of even a 
small foreign body is almost certain to induce disease in the lungs, and 
ultimately to destroy life. In a female said to have died from phthisis, 
with constant cough, I found thickening of the tracheal mucous mem- 
brane, and, on opening the larynx, discovered in one of the ventricles 
the pip of an orange, j^artly confined in its position by bands of lymph. 
The history of the case, so far as it could be traced, left but little 
doubt that the irritation of the foreign body had been the origin of 
the pulmonary disease. But the propriety of operating early in such 
cases is now so generally admitted that I need not insist on it. 

In performing the operation in such cases, it is of great importance 
to hold the incision in the trachea widely expanded, as the elasticity 
of the rings tends to close it, and so to impede the expulsion of the 
foreign body. In former cases I have inserted the points of my 
dissecting forceps, and then expanded the blades ; but in this case I 
adopted the simpler plan of inserting the thin ivory handle of the 
scalpel I was using, and then turning it flat at the upper part of the 
incision ; it thus widely expanded the tracheal opening, occupied the 
least possible space, and effectually prevented any risk of a foreign 
body passing from the larynx into the bronchi ; whilst it also gave 
distinct evidence that the cherry-stone must have been in the trachea, 
and not in the larynx, as the peculiar cough had led us to suspect. 


Portion of Tracheotomy Tube in Bronchus— Extraction. 

G. F., aged 33, came to the hospital on June 4th 1660, statiiig that, 
about half-an-hour before, the shield of a tracheotomy tube, whi^ he liad worn 
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for the last twelve months, had suddenly become detoc^ed^ iuid 
cylindrical portion had slipped down into his windpipe. He pointed to si' 
spot correspcmdiii^ to the bifurcation of the trachea, and said he felt the tubo 
there. He spote and breathed without difficulty ; and the only iigns pf 
irritation were severe fits of coughing, recurring at frequent intervals. Mr.> 
Spence having introduced a gun-shot probe into the trachea, guided it into 
the light bronchus, but failed to discover any foreign body. The left bronchus 
was next explored, and then the probe w'us distinctly felt atul lieard striking 
the metallic tube. Chloroform was now administered, and the opening into 
the trachea having been enlarged, a forceps wntli blades bent almost at a right 
angle, was guided downwards into the bronchus, and passed within the tube 
with tlie blades closed. The blades of the forceps were next forcibly expanded^ 
and the tube thus caught was readily extracted, wdtb immediate relief to the 
patient, who left the hospital quite well four days after. 

Remarks, — All that need be remarked concerning the case of G. 
F. is, that the tube was readily extracted owing to the happy way 
in which it was caught, and that in this, as in the majority of such 
cases occurring in the practice of Mr Spence, the foreign body was 
found impacted in the left lyrmchvs, and not in the right, in which, 
according to the statements in books, foreign bodies more frequently 
lodge.” 

In June 1862, I received from a former pupil, the late Dr. Temple, 
a preparation of the larynx and trachea of a boy who had died suffo- 
cated. A quantity of half-masticated Tood is impacted in the laiy^nx 
and upper part of the trachea. No portion of the mass is above the 
level of the upper part of the thyroid cartilage, and therefore, as the 
accompanying hisUuy of the case shows, could not have been felt from 
the mouth. ^ The preparation is in niy private museum. 

The patient vras a boy about 12 years of age. When seen he seemed 
to be dying asphyxiated, and 8U])posing it might be from spasm of the glottis, 

I had the patient immediately placed in a warm bath which W'as standing 
ready, and a jug of cold water poured upon his head. The shock pailly re- 
stored consciousness, and on being asked if he were suffering pain, replied 
‘‘Here” (in a very husky voice), pointing to his throat, then died instantly. 
The finger had passed the throat, but nothing could be found obstructing the 
gullet. The i>iireiits stated that he had had somewhat siiuilai attacks before, 
and alw^ays spoke in a husky tone of voice. Whilst sitting at dinner he w^as 
seized with what they considered one* of the attjicks to which he bud been 
subject. Only a few seconds could have elapsed betweim his being seized and 
being seen, and nothing had been done to the boy before my arrival. On 
dissection, the carotid artery of the right side was found crossing the trachea 
immediately at the situation W’here the incision would have been made in 
performing tracheotomy, and could scarcely have escaped being wounded or 
cut across, whilst the trachea itself w’^as surrounded by an immense aggrega- 
tion of enlarged glands, tlius perhaps accounting for the husky speech by the 
pressui'e they bad exerted on the recurrent laryngeal nerves. 


This is the exceptioiial case referred to at p. 875. 
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Oj. l^CHBOTOMY IN CltOtH*. 

Ca 8» I.^ — John Blakeley, aged 4 j years, was seized with hoareoiess and 
pain in throat on the 5 th of April I8564 As he did not seem very 

seriously ill he was allowed to play out of doors as usual ; but on the 7 th 
the symptoms increased so much in severity, and were so evidently those of 
croup, that his mother applied for medical aid at the dispensary. He was 
accordingly seen, on the evening of the 7 th, by Dr. Glen, then one of my dis- 
pensary pupils, and was ordered a warm bath and some medicine. 

Next morning, when Dr. Glen saw him, he desired the mother to ask me 
to visit the child. 

On going to the house I found the patient in great agony from dyspnesa. 
As there was no great amount of bronchitis present, and evidently no rime to 
be lost, I caused the child to be brought to the hospital, which was in the 
immediate neighbourhood, and at once performed tracheotomy. Some mucus 
and shreds of lymph were expelled on introducing the tube ; the breathing 
then became easy, the lividity of the face passed away, and the little patient 
seemed quite relieved. 

He continued to progress favourably, and on the evening of tbe.tbiid day 
the tube was removed, but had soon to be replaced on account of threatened 
asphyxia. It was finally removed on the sixth day, after which the wound 
gradually healed, and the child was dismissed cured on the 28 th of May. 
He has continued to enjoy excellent health ever since, with the exception of 
showing a susceptibility to hoarseness during damp weather. 

For the notes of the following case I am indebted to my friend 
Dr. Wilson, and I give the report in his own words : — 

Case II. — “ C. W., aged 3 j, was first seen by me on the 19 th of September, 
on the second or third day of an attack of scarlatina. From my first seeing 
him the case presented a very bad aspect ; the throat was considerably affected, 
and then a troublesome diarrhoea set in, accompanied by typhoid symptoms, 
for w hich he bad very large quantities of wine, gradually increasing to 10 or 
12 ounces a day, chlorate of potash, astringents, etc., w^hicli were evidently 
beneficial ; and 1 was in hopes he was going to struggle through, when, at 
the end of the third week of the disease, he was seixed with symptoms of 
laryngitis. 

“These increased, and the case seemed hopeless if left to itself ; but the 
disease being apparently confined to the upper part of the larynx, the propriety 
of operative intcrierence suggested itself to me, and I determined to ask you 
to see him. This you most kindly did, accompanied by Dr. Watson, on the 
10 th of October. 

“ The child was much emaciated, and the pulse feeble ; still, as the dis- 
ease appe.ared to be confined to the upper part of the larynx, you resolved to 
give biTYi the chance, though small, of the operation. Inimediat(dy after the 
operation the breathing became quite easy, and continued so till death, except 
on two occasiofts, wdien attempts vrere made to dispense with the tube, and 
the nurse was unable to introduce it on a paroX3^sm of dyspnoea ensuing, 
although the patient had been breathing easily during the time your assistant 
remained He continued to take both wine and beef-tea in large quantities, 
and by injection ; but the stomach began to fail, the pulse became feeble, 
emaciation progressed, and he died on October 15 th, five d^s after the 
operation. 



938 jR^i^IONAl SVRGEBY. 

“ On reviewing ihe^operation at thk distance of time, I have no 
in flaying that the operation, though unsuccessful, was most beneficial, eyan 
allowing that it did not prolong life, which, hovi^ever, I am inclined.^, 
it did ; still the relief afforded was so great that I would be incliiSBd (hoife 
ever reluctant we must be to advise operations not likely to be Buccesfiful), 
were a precisely similar case occurring to me, to recommend the performance 
of tracheotomy.” 

Case III. — ^WilHam Lindsay, aged 4 years, was seized with hoarse 
cough, sore throat, and occasional difficulty of breathing, on the 15 th of 
October 1856. No ti'eatment was resorted to till the 16th, when the 
symptoms became more severe, and Dr. Menzies was called to see him. He 
was then labouring under symptoms of croup ; the stridulous breathing and 
paroxysms of dyspnoea occurring, however, at lengthened intervals. His pulse 
was very rapid and small. Leeches were applied over the neck, followed by 
a blister, and antimonial solution was ordered to be given at stated intervals. 

On Sunday the 17th Dr. M. found the little patient so much worse that 
he requested me to see him, in case I might think it advisable to perform 
tracheotomy. 

I found him suffering from very urgent dyspnoea, with prolonged stridulous 
inspiration and very short expiration. The expansion of the thorax was 
deficient, the ribs being drawn inwards during respiration. The pulse was 
small, and the face livid. There was some slight bronchitis, but not to such 
an extent as to forbid the operation, which was accordingly performed, and a 
double tube introduced. A quantity of mucus was expelled on opening the 
trachea, and then the breathing became easy. A piece of muslin was placed 
over the orificje of the tube, and the attendants were shown how to clear it 
from time to time. 

In the afternoon, when I saw him, I found him iniicb relieved. The colour 
of the face was natural ; the pulse, though still quick, was softer, fuller, and 
less rapid than in the morning ; the breathing was quite easy. 

I'removed the inner tube, cleaned it, oiled it slightly, showcsd the attendant 
how to remove and clean it, and made her take it out and replace it, to make 
sure that she understood me. 

Next morning I found him still improving, and breathing so easily, that, 
after cleaning the tube, I did not think it necessary to visit him again that 
day. 

On Tuesday the 19th, when I called on Dr. Menzies to accompany me to 
see the patient, I learned, to my great surprise, that he had died at 3 a.m. 
Dr. M. informed me that he had seen him after my visit, and found him 
still doing well, and breathing quite easily. About 1 p.m., however, owing 
to some mucus obstructing the tube, a fit of dyspneea came on. The nurse, 
instead of withdrawing the inner tube, although she had been taught how to 
do it, became alarmed, and it was only when the child was nearly suffocated 
that his father, in desperation, took it out. This at once relieved the breath- 
ing ; but the effects of long-obstructed respiration soon showed themselves in 
pain in the head, dilated pupils, and other symptoms of cgrebral effusion. 
The poor child soon became comatose, and died thirty-nine hours after the 
operation. • 

Case IV. — George, Stark, aged 5 years, admitted to the Infirmary on the 
19^^ March 1857. 

The patftnt has been subject to cough for the last two years, and is liable 
to occasional acute aggravations of it. He Was seized with oxie of these attacks 
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libout a fbrfcniglit,e{j; 0 ) and, was ccmaiderably worn than txsoal* ffis symftosdts 
bacame gradually more urg^t, and he was brought to the hospitsd on the 
ISth of March, suffering from a severe attack of true croup. The usual 
treatment^ including repeated countef-irritation^ was used in vain, and on the 
19th he was so ill that tiacheotomy seemed to afford the only chance for life. 
The breathing was noisy and laborious, the respirations being 30 per minute ; 
the expansion of the chest in inspiration was very imperfect, and there was 
marked depression of the lower ribs in expiration. The operation was 
accordingly performed in the usual way, and a double tube introduced. Great 
relief to the breathing immediately followed the operation. 

20th , — Pulse 140; skin hot ; but patient breathing much more easily. 
The tube is carefully kept clear. Since the operation considerable pain and 
tenderness have been felt below the left jaw. 

22d , — Pulse 120, and skin cooler. The tenderness below the jaw has 
disappeared. Breathing very easy. The tube was taken out to-day, and did 
not Inquire to be replaced. 

2bih , — Pulse 120, rather small ; ordered 5ij wine. The tube required to 
be replaced, as the breathing was becoming impeded from the closing of the 
wound. 

20th , — Tube finally removed to-day ; doing well. 

^Oth , — Pulse 100 ; breathing easy ; general health very much improved, 

ApHl 0th, — Pulse 100, full and soft; general appearance much improved ; 
and the tracheotomy wound is closing rapidly. The raw surface left after 
the repeated blistering is still slodgby and irritable. 

lOt^. — Going on very well ; wound nearly closed, and blistered surface 
healing. 

20ih , — Continues to improve. 

29^^. — Dismissed cured. 


Case V. — Margaret Kerr, 2j years of age ; was admitted into the Eoyal 
Infirmary on the bih September 1857. 

The patient was seized with symptoms of croup on the evening of September 
2d, but was not alarmingly ill until the afternoon of the 4^/i, when medical 
advice was obtained. 

In sjiite of the treatment adopted — ^warm bath, leeching, and blistering — 
the little patient got rapidly worse, and wajs brought to the Infirmary by Dr. 
Gordon in an extremely exhausted and almost moribund condition, at midday 
of the bth instant. 

Tracheotomy was xierformed by Mr. Spence without delay. There was no 
trouble from htiemorrhage ; some shreds of lymph and a small quantity of 
mucus tinged with blood escaped at the moment of opening the trachea. A 
double tube was introduced, and secured behind the neck in the usual way. 

The operation was followed by immediate relief to the breathing ; but 
the extreme prostration, the lividity of the countenance, and the smallness of 
the pulse, passed off but slowly. 

She- was immediately put to bed in a warm room, hot bottles placed 
around her, and wine freely given. Under the use of these means she 
gradually revived ; the face regained its natural colour, and the pulse became 
stronger. 

For the first few hours after the operation she was constantly watched by 
a dresser, the tube kept clear with a feather, and the inner tube frequently 
removed to be more effsctually clesned. The nurse and the etnother of the 
child were also taught how to do this. 
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eeft. — The tube baa been constantly kept clear, and the brea^W^ 
has been quiet and easy during the night, except from alight occasion^ 
of dyspnoea from the imperfect expectoration through the tube. Tc^ay-.im 
pulse is gotnl, skin moist, and colour natural. The wine, which ia$'' feie®! 
given in small quantities during the night, is to be discontinued. 

7th. — Piogressing very favourably ; pulse full and rapid ; skin dry* 
Bowels opened to-day spontaneously. Ordered small doses of ij)ecacuan wine 
to be frequently repeated ; also a sinapism l:)etwecin the shf)ulders. 

Bth , — Going on very well. The tube was removed to-day ; but it was 
necessary soon to replace it, as great dyspnoea follf)wed any obstruction of the 
tracheal wound. 

9fA. — Tube removed to-day, and not replaced. She is breathing almost 
entirely by the natural air-]>a8flages. 

1 2th . — Progressing very favourably ; wound closing. 

l€Uk. — Re’^ort as at last entry. 

2Bth . — Just recovering from a smart attack of dysenteric diarrhoea ; 
•wound almost healed ; breathing calm and natural. 

Remarlcs . — All those cases of crouj^ present some symptoms in com- 
mon — ^viz. dyspnoea, lividity of the countenance, deficient expansion 
and drawing in of tlie thoracic parietes during respiration, and marked 
stridulous breathing ; togetlier wdth paroxysmal exacerbations of the 
dyspnoea, gradually increasing in frequency and intensity. In none of 
them was there any great amount of bronchial affection ; and, with the 
exception of the boy Blakeley and the girl Kerr, where some small 
shreds of lymph were expelled after opening the trachea, in none of 
them did the croupous exudation seem to have taken place to any great 
extent on the tracheal mucous surface, altliough the tenderness over 
the trachea prior to the operation,' and the appoai'aiice of the lining 
membrane, as seen on opening the tube, proved that it to some 
extent implicated. In these cases, tlH*reforo, the diseased condition 
may, for all practical purposes, be considered as confined to the larynx 
at the time when the urgent symptoms arose ; and hence they all >vcre 
in that respect favourable for giving the patients tlie benefit of the 
operation. In all, however, there was unmistakable evidence of 
bronchitis and bronchial effusion occurring siibsequently from extension 
of the inflammation, most probably increased by the operation and 
necessary presence of the tube. Indeed, from what I have seen of 
cases of tracheotomy, even for the removal of foreign bodies, where of 
course no bronchitis existed prior to the operation, I have little hesita- 
tion in saying that bronchitis or bronclio-pneumonia almost invariably 
occurs after it. I draw attention to this because broncliial eflusion 
forms a most serious complication in very young children after tracheo- 
tomy, and is indeed one of the great objections to the operation in 
cases of croup. When present to any extent it has generally been held, 
in this country at least, to contra-indicate tracheotomy, and I think 
with good reason.^ In children under three or four years of age, from 
the small size of the tube we can introduce, it is apt to become choked 
with the tenacious mucus, as liappened in one of the cases narrated ; 

* Tl. will be ^en from the Lecture!* that further experience has greatly modified this 
o])iriioii. ' ' 
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«»d as, of course, we cannot make the infant understand how to cause 
i5?rcible expulsion of the mucus from time to time, by placing the fiiigers 
so as to diminish the orifice of the tube, or of the wound, as we can in 
older children or adults, such a case is entirely dependent on the care 
and experience of the attendant or nurse in the after-treatment ; and 
the danger of extensive bronchitis in a child of that age, even apart 
from other complications, is too well known to need to be insisted on. 
In no operation, perhaps, do the chances of success depend more on 
the care and watching of the patient by experienced attendants than 
in tracheotomy. In looking back on the cases detailed, I cannot but 
think that had the patient Lindsay been in the hospital, the result 
would probably have been as successful as the cases of Blakeley and 
Stark ; certainly his state at the time of the operation was fully as 
favourable, and when I last saw him alive he was progressing well. 
Indeed, tlie history of his case shows pretty clearly tliat the paroxysm 
of dyspnoea, owning to tiie obstructed tube, led to fatal cerebral conges- 
tion and effusion. In all cases, it is obviously desirable to remove the 
tube early ; but the foregoing easels as well as other cases of tracheo- 
tomy, have shown me that you can never venture to do so without 
being y)repared to re])hico it at any moment on account of some parox- 
ysm of obstructed respiration ; and this implies the necessity of having 
proper assistance at hand, a condition not easily attained in private 
practice. 

The presence of any extensive exudation of false membrane must 
always he a formidabhj objection to tracheotomy. If jjartially loose, 
it may be so placed £is to act as a valvular obstruction at the lower 
aperture of the tracheoiomy-tube ; and if the membrane exist in the 
comjdete tubular form, as in that state it is often but loosely attached, 
it may collapse on the trachea being o})CJied, and cause immediate 
suffocation. If I am correct in holding the ojunion that bronchitis or 
croupous exudation, when present to any extent, form objections to 
tracheotomy, it must be evident that verj? few of the cases which we 
BOO ill young children admit of its performance with reasonable chance 
of success, except at a much earlier j)eriod of the disease than is gener- 
ally thought proper to consider of its propriety in tiiis country. In 
estimating tlie success of the operation for croup in Fiance by M. 
Trousseau and other surgeons, we must keep in mind not merely the 
comparatively great success of what has proved by no means so suc- 
cessful an operation in this country ; hut, taking into account the early 
stage in which it lias often been pcrfoimed there, we must ask ourselves 
whether many of the cases might not have recovered under active 
treatment without such a liazardous operation. In very young children, 
under three years of age, besides other dangers incident to the opera- 
tion at that period, the bronchitis which follows the operation must 
render the chance of success very small indeed, and the unfortunate 
results of such cases often prevent the surgeon being permitted to 
perform tracheotomy in cases proper for it. As to the question of the 
propriety of the operation in cases such as that of the child Walker, 
where the laryngitis supervenes during scarlatina, eveW though the 
operation, as in his case, may effect all the benefit we could expect in 
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jpelieying the dyspnoea, th4 state of the patient in other respects i 
if ords much hope of recovery, and we can only regard the ope 
as a palliative. Viewed merely in that light, however, I think;. 
who have seen a patient struggling in agony for breath would not feel 
satisfied even with the temporary relief afforded by the operation ip 
that case ; besides this further consideration, that without it there was 
no chance for life being prolonged even a few hours. 

The case of the child Margaret Kerr, it will be noticed, stands as 
it were in opposition to some of the opinions I have expressed as to 
the performance of tracheotomy for croup in very young children, and 
in the advanced stage of the disease ; for this infant, only years of 
age, was almost moribund when 1 operated. But whilst such a case, 
to a certain extent, may modify the remarks formerly made, and affords 
encouragement to attempt relief even in very unfavourable circum- 
stances, and with the further warrant of its being the only chance for 
life, yet we must not be carried away by the result of an exceptional 
case to expect anything like general success in similar cases ; and, when 
we operate under such circumstances, the grounds on which we proceed 
should be clearly stated to the friends ; and, from what I have said 
formerly, the surgeon must expect to meet with cases in which the 
child may die during the operation, or immediately on the trachea 
being opened/ 


Cases of Croup — Second Series. 

1. The patient, D. li,, 7J yeara of age, came home from school on the 
afternoon of the sJlst January 1858, on account of a constant irritating cough, 
but he complained of no difficulty of breathing, nor any other urgent symptoms 
till about 8 p.m., on the 22d, when the dyspnoja rather suddenly supervened, 
and increased so rapidly that a medical man was summoned, and found him 
so ill that he recommended me to be sent for to perform tracheotomy. When 
I saw him, about haK-past 10, he appeared moribund, breathing onty at long 
intervals, the chest not expanding, the pulse scarcely to be felt. Having 
explained the probability of the child dying duriT*g the operation in such 
circumstances, the parents still expressed their dtsii'o that the chance might 
be afforded him. I accordingly performed the opcrtition, and on inserting the 
tube some mucus was ejected. By keeping up artificial respiration, adminis- 
tering enemata of port wine, and applying sinapisms to the abdomen, the 
respiration and circulation gradually became restored and regular, but the 
pupils remained dilated, insensible to light, and the child was quite uncon- 
scious. In about two hours after the operation he became sensible, expressed 
relief, breathed e^ily, and had some deep, and in the morning I was equally 
surprised and gratified to find him in a state which promised every hope of 
success. At noon I changed the tube, and replaced it by a double one, so as 
to ensure it l)eing kept thoroughly clean. He had a dose of grey powder, 
and small doses of antimonial wine were ordered to be given at intervals. In 
the afternoon, however, the breathing again became difficult, although the 
tube was quite clean ; and at 10 at night I found him tossing about, with 


\ These remarks on the foregoing cases of tracheotomy in croup were published in 
1858, and I ha^ reprinted them here to show what my original views were, and that 
my present opinifins, and my advocacy of Hiis operation, are the results of ray previous 
views iiayiiig be«Di gradually modified by experience. ^ 
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9!^ dyspnoea rapid pulse. The tube was ageia withdrawn and ewnined, 

fennd free from obstruction, and replaced by another, but without any 
. I bled him to the amount of 3 ounces, with temporary relief to the 

ij^eut dyspnoea and violent action of the heart, but he soon relapsed into the 
state, became insensible, and died about midnight. 

On examining the body, the larynx, and a considerable extent of the 
tmhea, were found to be lined by a tubular effusion of false membrane, the 
lower portion of which had passed farther down than the incision in the 
trachea, but had been pushed aside by the tube when introduced. Patches of 
lymph were found at the commencement of both bronchi, whilst the smaller 
Bubdivisions of the bronchial tubes were at many points quite blocked up by 
little masses of exudation. There was no great amount of mucous effusion 
in the bronchi, but the substance of both lungs was much congested. (See 
plate XXXIV., fig. 2.) 

2. Margaret B., ajt. after playing on Leith Links on a cold wet day, 
was seized on the 26tli of March with a severe, rough, and hard cough. On 
the 1st of April Dr. Williamson found her labouring under acute croup. 
Although the symptoms were very urgent, yet, on consultation, it was deter- 
mined to delay operating till other remedies were tried. Next morning the 
symptoms were so intensely aggravated that I w'as sent for to operate. On 
my arrival the dyspucea was great, ]>ulse weak and intermittent^ and the sur- 
face cold. SLethoscopic examination showed the presence of mucous rfi.les in 
both lungs, and this, with the exhausted state of the child, induced me to 
consider it an unfavourable case for tracheotomy. The operation was per- 
formed, however, partly to relieve impending suffocation, and partly at the 
earnest desire of the parents. On opening the trachea some mucus was 
ejected, and tlie relief to the dyspnoea was immediate. From this time the 
child progressed most favourably, the mucus being readily expectorated through 
the tube, which was retained for upwards of six days. 

3. Louisa Paton, aet. 5, was attacked with crouj) on the evening of the 
15th April 1858. The medical attendant, who saw” her on the 16th, 
administered the usual remedies without .effect j and as the disease was pro- 
gressing raj)idly, she was removed to the Infirmary on the 18th, and the same 
evening traclieotomy was performed by Mr. Spence. The immediate relief 
was great. She continued better all next day, but again became worse, and 
died on the morning of the 21st, about fifty-one hours after the operation, 
and the sixth day of the disease. 

4. Marion Henderson, set. 4, had a regular attack of measles in the last 
week of July 1858. On the 29th there was considerable cough and dyspnena, 
the latter of which was much more urgent on the 31st, and next day was so 
great as to necessitate tracheotomy. There was much relief at the time, but 
she soon relapsed, and died on the morning of the 2d August. 

6. George Nash, set. 2, caught cold on July 4th, 1858. Next day 
symptoms of croup supervened, and on the 7 th a suffocative spasm necessitated 
his removal to the Infirmary. Emetics and sinapisms proving useless, and 
the paroxysms having recurred several times, Mr. Spence that same evening 
opened the trachea. The child continued restless till 4 a.m., after which he 
slept for nearly two hours. Next day the breathing was somewhat more 
laboured, but after the application of a sinapism between the shoulders it 
became easy and the pulse natural. On the 1 1th the tube was removed for 
a short time, but required to be replaced owing to the large amount of tough 
mucus clogging up the trachea, and which could only be expelled through the 
tube. Two days after the tube was finally removed ; and di the 4th of 
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Allgust ke was dismissed, tW wowd hi the trachea having been hea^ l^ 
some time previously. ' ' ' ' ■ ‘ 

6. F. S., oBt. 6, was first visited by Dr. James A. Sidey on 
November. He had been Buffering for five days from feverishne^ and 
throatj and on the previous evening had shown symptoms of croup. Wieh 
seen his tongue was foul, tonsils ulcerated, breathing difficult and croupy, ,ahd 
pulse 140. Leeches and emetics failed to give relief ; and next day; hia , 
breathing having become more gaspy, I was sent for, and performed tracheo- 
tomy. I extracted some false membrane during the operation, and after it 
the child coughed up some moulds of the bronchi. He continued W’ell during 
the whole of the next day, but on the 8th began to get worse, and died 
November 9th, 1858. 

About a week or ten days after, his two sisters were affected witbj 
undeniablij scarlet fever, and bis mother with ulcerated sore throat. 

7. W. R., set. years, after sitting out in the garden, towards evening, 
on the damp grass, began to suffer from a severe cold. Five days after, on 
the 29th of March 1859, Dr. William Ziegler was sent for. There were signs 
of slight bronchitis in both lungs ; the cough was hard, ringing, and croupy ; 
the inspirations were fi*ee from stridor ; he was dull and listless, and had lost 
considerably in fiesb, but ihere was no febrile excitement, nor pain on pressure 
over the larynx. He was ordered an ipecacuan emetic, to inhale steam, 
fomentations over the larynx, and a sinapism to the chest. On the 30th the 
cough was not so hard, but the bronchitic idles were more geneiul over the 
posterior lobes of the lungs ; there was slight mucous expectoration ; the skin 
was hotter and the pulse quickened. A blister was applied to his back, and 
be w’as ordered a mixture containing antimonial wine ; the ipecacuan emetic 
to be repeated if the breathing became oppressed. 

On the 31st he was rather worse, his breathing having been much 
oppressed during the night. He was restless, his pulse rapid and weak, skin 
hot, face flushed, cough more frequent and decidedly croupy, inspiration husky 
and laryngeal. There w'as, however, no lividity. The ipecacuan Slaving failed 
to induce vomiting, sulphate of copper was givcji instead. Small quantities 
of white wine whey were adininisterfed, and the inhalations and fomentations 
continued. During the day the sulphate of copper vras given several times, 
and each time induced severe vomiting, but without producing any favourable 
change. Mr. Spence w^as therefore called in consultation ; and on April 1 st, 
at 4 a.m’., it was found necessary to perform tracheotomy. Considerable relief 
followed the operation, and the child’s progress to recovery was rapid. The 
tube was removed on the fifth day, and it was not again found necessary to 
return it. 

8. 0., rot. 4j years. After the child had suffered from croup for 

twenty-four hours, during which time all the prdinary remedies had been 
unsuccessfully employed, Mr. Spence performed tracheotomy. This was fol- 
lowed by immediate relief, even although the chest did not expand very 
fully. The child went on improving for the next twenty-four hours, when, 
on the return of the dyspnoea, the tube was removed and a larger one intro- 
duced. This was again follow'ed by great improvement, continuing for the 
next five hours. He then became restless ; a considerable difficulty of 
inspiration commenced ; expiration remaining so free that he blew out a 
lighted taper placed before the mouth of the tube. This attack lasted about 
half-an-hour, when he died. 

Examination, thirty -six hours after death, showed great emphysema of 
botli lungB^ Aline congestion, but no pneumonia. The croupous membrane 
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1^ ' defined to larynx, but the teadies^ a^d bmnchi were lined and 
spMtiaBy blocked up with very tenacious mucus. The right aide of the heart 
<'^^diatended with dork blood. 





Tracheotomy in Diphtheritic Croup. 


1. Ann A., set. admitted December 4, suffering from diphtheria with 
severe laryngeal symptoms. She had been ailing about a week, but the 
dyspnma only became urgent the day previous to admission. As the paroxysma 
were frequent, and the breathing gi*eatly impeded, the trachea was opened. 
Immediately after the operation the patient fell into a quiet sleep. She 
went on most favourably ; the tube was removed on the fifth day, and she 
breathed freely through tlie wound. On the eighth day the wound became 
8ry and grey ; on the tenth a slough separated. The constitutional symptoms 
accompanying this attack of sloughing phagedsena were of a very low type. 
She died on the eleventh day. .The local treatment consisted of the appb* cation 
of strong nitric acid, with chloride of soda, and very weak Oondy’s solution. 
Stimulants and nourishing food were given, both by the mouth and rectum. 

2. John C., sot. 3 ; admitted 5th January, labouring under diphtheritic 
croup, acconipanied with extreme dyspnoea. Tracheotomy. Dismjssed 30th 
January. Cured. 

3. Alex. F., mt. 3 ; admitted June 1st, suffering from extreme dyspnma. 
Diphtheria. Traclieotomy. After the operation he had repeated attacks of 
convulsions, with squinting. Dismissed 30th June. Cured. 

4. J. B., eot. 4^ ; iulniitted 12th June, with great dyspnoea. The whole 
of the fauces covered with false membrane bled when touched. Tracheotomy. 
This patient went on most favourably until the 20tli. Symptoms of painlysis 
of the pharynx and glottis occurred. She was fed by the stomach-pump 
twice daily, and by enemata. The prostration, however, increased, and she 
died on the 26th June. 


RemarhsT — In A. F,, the false membrane formed below the tracheal 
opening, and led to such serious dysjjiicca that the tube had to be 
withdrawn, and the trachea cleared of the deposit as thoroughly as 
possible. The patient was a very stout, healthy child, and was able 
after the second day to cough up the membrane through the tube. 
He was repeatedly placed in a hot bath, on account of several attacks 
of spasmodic dyspnoea; groat relief was experienced, and ho slept 
quietly for hours afterwards. As a certain amount of thickening con- 
tinued in the air-passages beyond the usual period, the tube could not 
be completely dispensed with until the beginning of the third week. 
John C. was likewise a stput healthy child ; he had not a single un 
favourable symptom after the operation. The condition of the wound 
in Ann A., which is termed in the report “ sloughing phagedsena,'* 
larger experience has shown me to be really diphtheritic. 

Foreign Body Entangled in the Pharynx. 


Case in which a double fish-hook, entangled in the pharynx, was 
extracted by means of a special apparatus devised by the late Mr. 
Gillespie, Surgeon to the Edinburgh Royal Infirmary.^ 

1 I am indabted to my ftiand Dr. Jamos GUleBpie for this case, from M father’s notes 
in the Journal of the Hospital. 

•3 P 



946 


REGIONAL SURGERY.* 


John Paton, ®t. 14, admitted into the Infirmary Aufjusi 26^^, 1819. — 
Two eveninj^R ago, while* in the act of making an alteration in a fiftli^hook by 
putting it between his teeth, his attention was suddenly drawn to another 
obj<ict, and lie unwaiily swallowed the hook. 

On examination, the upper x)ai‘t of a double pike-hook can he distiictly 
8e(‘u at a short distance beneath the epiglottis, situated in such a manner that 
the bai*bs of the hook ai)peared t() be fixed int<» the iM)stt‘iior pai*t of the 
Xdiai’.vnx. 

The wire which ia attiiched to the- hook paaaes thiougli the mouth, and 
the extremity x^rojecls hilly two inches beyond the lips. 

The idiar^nx ainl velum piuidulum ])ulati aiv somewhat inflamed ; the 
\oice is lather hoaise ; and speaking seems to gi\e him consiclerable uiieasi- 
nes. . 

He exxieiunees so much pain in atUnniding to swallow that he has 
abstained from lood since tlie accident. 

The countenance is ex]»rt‘S‘^ive of anxiety, piilst^ natnr.il, tongue clean, 
bow’eN open, sleep rather distiirlKMl. 

A vainety of means have been UK*d to extract the hook, but without 
success. 

29/?i. — Has continued fi’oe from any nn]>leasant syniiitom, and has 
swallowed breail soaked in beef-tea without much UTK^asinc-s. 

This morning tlu* jiiiin has rather incn‘as(*d, and ht‘ luia therefon* desisted 
from taking any more food. The rednisss of the fauces is still ]>rcsent, and 
the voice continues aliere<l. * 

Pulse natuinl, expivsHcui of counteiuim^e the siune, tongue iledU, bowds 
o]M‘n. Hud a tolerable night. 

30//i. — After a (onsultation of the surgeon'^, it avas determined that no 
severe measures shouhi be used, as there* were no s,>mj)t()ms lucHent indieati've 
of iininediate dmiger. The boy continues nearly in llie ^ame htab*. 

One of the barbs of the hook -was detmbcMl by 3Vlr. Oille^pie, wbo passed 
his finger along the wii‘e, ami pushed the shank of the hook dwwtLwatds. 

To ljuve as much calves -foot jelly as he tan take, 

Sepiemher 3(1. —The liook was this day extraitetl bj means of a probang, 
with an ivoi-y ball at its extivmify. 

In hha]»e and size the ball resembled a pige )n’s egg, and was ])ei'foratt*d 
lengthways by a bole large enough to admit the shank of the hook. 

The wire was put through the opening above described, and the ball, 
passing along, was pushed down till it came to the ciir^e of the hook, its 
shank having been received by the p"^*rfoiufioii in the ball. 

It must now be observe*] that tlie barbs of the hook were d(‘taclied ftxmi 
the pharynx by j)ushing the ball tlow'uwards, ami wen* jirevented from again 
ctiiching b} drawing the hook uj \^anls, and theieby bringing its barbs in 
close conta**t wdth the ivory ball. 

The boy suffere*! no pain or uneasiness afterw^anls, and w’as dismissed 
cured in Soptembei 1819. 
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iNJURi Ks A Ni) l)i8£ A8£K OF THii Thou AX: Superficial and Deep-seated — Diseases of the 

Clavicle — Excision of Clavicle — Excision of Scapula — Diseases of the Manimse : 

Abscess ; IlyperLropliy : Tumour — Excision of Mamma. 

Fuacturk of the Kibs : Diagnosis ; Treatment — Emphysema — Wounds of Thorax: 

method of examining tlnjiii ; Danger and Coniplicatioim attending them — 

PiieumOthohix, Hamiaiothomx, Hydiiothorax, and Emphysema : their Syinp- 
. toms ; Treatment. 

Passing from the cervical region, I now proceed to consider the In- 
juries AND Surgical Diseases of the Thorax, and the operations 
reejuired for their relief. 

This region, for the purpose, of distinction, may be divided into the 
superficial pectoral, and deep or proper thoracic regions. In the former 
1 must also include the axillary space situated between the thorax and 
njiper extremity. In the superficial region we meet with a great variety 
of morbid growths requiring surgical operations for their removal In 
the case of axillary tumours, their elatibn to the important vascular 
and nervous structures contained in that space renders it necessary that 
the surgeon *bo exceedingly careful in bis diagnosis and in his operative 
I)roceeding.s, almost as much so as in the cjise of deep cervical growths. 
I liave had occasion to remove the whole of the great pectoral muscle 
from its thoracic and clavicular attachmentis to its insertion into the 
humerus, on account of a medullary sarcomatous tumour developed in 
its structure. The coraco-clavicular aponeurosis was almost destroyed 
by pressure of the growth, and the axillary vessels and nerves were 
fully exposed during the dissection. In another case I removed an 
enormous malignant cystic tumour occupying the axillary cavity, and 
pushing aside the scapula behind and the pectoral muscles in front. 

I need hardly say the dissgetions in such cases are attended with great 
danger, and must be carefully and quietly proceeded Avith ; and in the 
axilla the loose connections of the cellular tissue should bo separated 
with the linger, and the knife used sparingly after the first incision, 
which should be very free, so as to divide the axillaiy fascia and ex- 
pose fully the surface of the growth. Smaller firm tumours under the 
pectoral musedes can he readily removed. In other cases the great 
pectoral muscle requires to be freely divided, to expose fully the ]»arts 
involved in the operation. Here, as in the case of doe}> cervical growths, 
no special rules can bo given ; each case must be studied, and the 
anatomical knowledge and skill of the surgeon must guide J»im in plan- 
ning and executing the operation. 
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Excision of the Clayicle may be required for tumour or other 
diseased condition of the bone. If the tumour be malignailt^ qr ^ 
doubtful character, the whole bone should be removed. In other 
the external or internal half of the clavicle may be excised. RemoviS 
of the entire bone is perhaps the easier operation, for, by disarticulating 
it .at its junction with the acromion, we obtain a longer lever to draw 
it away from the vessels, and by keeping the edge of the bistoury 
towards the bone the vessels run less risk of injury. In a case in 
which I required to excise the internal half of the clavicle, the bone 
had given way about an inch and a half from its acromial extremity, 
and from condensation of surrounding structures I found it very 
difficult to get the bone drawn forwards, even with a pair of strong 
tooth-forceps. In that case the bone was very irregular on its deep 
surface ; and, on its removal, the motion of the subclavian artery could 
be seen, the vessels being only covered by a thin layer of cellular tissue. 
The disarticulation of the stemo-clavicular joint has been generally 
regarded as the gi'catest danger in the operation ; and no doubt the 
close proximity of the innominate vein and great arteries at the root 
of the neck requires that the surgeon should proceed very warily at 
the moment of disarticulating. At the same time I scarcely think the 
risk is so great at this part of the operation as in clearing the posterior, 
surface of the clavicle, where it lies in relation to the subclavian artery 
and vein. At the sternal articulation, the sterno-hyoid and thyroid 
muscles, and their fascial covering intervene between the joint and the 
vessels ; and if the rhomboid ligament connecting the clavicle wdth 
the rib bo thoroughly divided, and the articulation opened in front, we 
can twist round the articular end of tJie bone, so that, by keeping the 
edge of the knife cutting upon it, the remaining texture can be divided 
without much risk. Or wc may complete the disarticulation with a 
probe-pointed knife, if that be thought necessary. 

Keeping in mind these details, the general inetiiod of performing 
the Operatwn is as follows : — An incision is made upon the clavicle 
along its whole length, if the entire bone is to be removed ; or, in cases 
of partial removal, to beyond the point where the section of the bone 
is proposed. At each end of this incision two short, perpendicular 
incisions arc made, and the attachments of the stemo-mastoid and 
trapezius muscles, superiorly, and those of the pect ^ral and deltoid 
inferiorly, together with the other soft parts, are dissected from the 
clavicle. In the case of excision of the entire bone, its acromial articu- 
lation is opened, and the clavicular attachments of the conoid and 
trapezoid ligaments divided. Then, by means of a pair of strong tooth- 
forceps, or the lion forceps, the acromial end of the bone is elevated, so 
as to allow the subclavian muscles and other deeper attachments of the 
bone to be safely divided. In this stage of the operation the operator 
should keep the edge of his knife directed towards the lower surface of 
the clavicle, so as to cut the textures upon the bone, and avoid risk to 
the subclavian and supra-scapular vessels, which are in close proximity. 
As the textures are divided the clavicle is gradually drawn more for- 
wards> awAj from the chest as it were, still further to secure the safety 
of the vessels. The costo-clavicular ligament, at the ^iternal end of the 
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boaej, must be thoroughly divided, and the stemo;Qtavlcular articulation 
freely opened in front ; then, by using the new loosened clavicle as a 
ieiw, its sternal articular extremity can be twisted round so as to divide 
. the remaining ligamentous attachments, and complete its disarticulation 
without risk to the great vessels at the root of the neck. The difficulty 
and danger of the operation cannot be estimated by operating on the 
dead body ; the irregular form of the diseased bone, or the bulk and 
shape of the tumour, or condensation of surrounding textures in the 
diseased state, being the chief sources of difficulty in performing the 
operation on the living. (See Clinical Cases.) 

ExcijSlON OF THE ScAPULA may be required on account of fibro- 
cartilaginous, or medullary sarcomatous tumours of the bone. I have 
already spoken of removal of the scapula along with the arm, but 
excision of the bone, leaving the upper extremity, is a more difficult, 
and in some respects, a more serious operation. The incisions of the 
integuments may require to be varied in different cases. In one case, 
when I had removed a large medullary cystic tumour from the axilla, 
1 found the siibscapular fossa affected by a similar growth, hlthough 
the posterior aspect of the bone presented no appearance of disease. 
In that case, having already made a free incision in the axillary space, 
I made an incision from over the; acromial end of the clavicle backwards 
along tlie spine of the scapula to beyond its base, and dissected back 
the large flap so marked out. I then divided the attachments of the 
trapezius, deltoid, rhomboid, and levator angulte scapulae muscles, and 
cut through the clavicle near its acromial end. The scapula was then 
drawn backwards and outwards, disarticulated at the shoulderjoint, 
and the operation completed by dividing the serratus magnus. Under 
ordinary circumstances 1 would, after making tlie incisions through 
the skin, begin by dividing the clavicle a little internal to the attach- 
ment of the coraco-clavicular ligament, so as to enable an assistant to 
command the circulation, and so prevent the gush of blood which 
follows division of the subscapular artery. As to the lines of incision, 

I have said they must be varied in difterent cases ; but, in general, the 
best method is to make one long incision from over the extenial third 
of the clavicle, backwards and downwards crossing the spine of the 
scapula obliquely, to beyond its inferior angle. Another incision should 
be carried downwards and forwards from the superior and posterior angle 
towards the neck of the scapula, behind the glenoid cavity, or beyond 
the lowest part of the tumour. Then the flaps so marked out are dis- 
sected back, the clavicle divided internal to the coraco-clavicular liga- 
ment, the scapular attachments of the deltoid and trapezius divided, 
and the humerus disarticulated. The great vessels being now com- 
manded, the remaining muscular attachments of the scapula to the trunk 
are divided, and the operation completed. After all bleeding is arrested, 
the incisions are united by silver sutures, and the elbow supported by 
a handkerchief, a flat pad placed in the axilla, and the arm bandaged 
to the side. 

This was the method I adopted in the successful of J. D,, 
reported in the Clinical Cases. 



960 REGIONAL SURGERY. 

■ In my remarks on that case it will be seen that there Was 
able difficulty in managing the head of the humerus during :aftei% 
treatment, and that, in consequence, I propose that section of 
clavicle should be avoided ; but whilst I believe the broad acromial end 
of the clavicle would be useful as a point d'appui for the head of the 
humerus, I think that the difficulty I met with in D/s case might also 
be now easily obviated by the use of continuous extension with weight 
and pulley. 

There is, perhaps, no organ more frequently the subject of surgical 
treatment than the female breast. As the result of lactation, or other 
causes of irritation, Acurn and Chronic Mammary Abscesses arise 
in or beneath the breast, and require to be opened early and freely to 
prevent the formation of troublesome sinuses. The incisions made to 
evacuate the pus in such cases should be free ; nothing can be more 
cruel than to make a small puncture or inadequate opening, squeezing 
out the pus, and then requiring to enlarge the opening, or make other 
incisions to give free vent to the matter. When the abscess is near 
the nipple the incision should be made obliquely and parallel to the 
nipple ducts, so as to avoid cutting any of them across. In some 
instances the punilent collection is situated under the gland ; in such 
cases the collection should be compressed so as to make it project 
towards the lower border of the breast, if possible, and an incision 
made into it along the lower margin of the gland, and a drainage-tube 
inserted. By this means the matter gets easier exit, and the mamma 
is not interfered with. 

The mammary gland is also liable to Hypertrophy, and when 
discutient remedies fail this ma}*' require an operation for its removal ; 
but, unless the distress caused by the bulk be very great, an operation 
should not be urged. 

* Irritable Mamma is another condition in which the surgeon is 
not unfrequently urged by patients to excise the gland ; but it is purely 
a neuralgic aflfection, and the pain is almost certain to return in the 
cicatrix if the operation be performed, and hence our treatment should 
be constitutional rather than local 

Mammary Tumours. — The female breast is a very common site of 
the different forms of tumour growth, simple or malignant. Of the 
simple class — the adenoid or chronic mammary tumour, the fibrous, 
fibro-cystic, and cystic, are those most frequently met vdth in this 
region ; the adipose or fatty tumour is, so far as my experience goes, 
exceedingly rare. Amongst the malignant tumours carcinoma, and the 
various forms of medullary and fibro-plastic sarcoma are, unfortunately, 
of very frequent occurrence in th^ breast ; and too often, owing to ignor- 
ance or a false delicacy, the surgeon is not consulted until too late. 

When lecturing on tumours I have indicated the principles on 
which we should proceed in dealing with the different forms of tumour 
in this andi^other organs, and I pointed out that in doubtful tumours 
of the breast, where there is a want of distinct definition, or when the 
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Imrtiexit iis of such an age that the function of the gland has ceased, 
complete removal of the whole breast is the proper method of proced* 
In the male we also occasionally meet with tumours of the 
breast requiring removal by operation. 

The usual method, of performing Excision op the Mamma is by 
means of an elliptical incision, placed nearly parallel to the fibres of 
the great pectoral muscle. The patient being placed recumbent, the 
arm is separated from the side to render the 2)ectoral muscle tense. 
The operator, holding the breast upwards so as to stretch the skin, 
first makes the lower incision at some little distance below the nipple, 
then draws down the breast and makes the upper incision above the 
nipple so as to coinj^lete the ellipse. Care should be taken to preserve 
sufficient healthy skin to cover in the wound. The integuments are next 
‘dissected off' the tumour. The dissection is then carried deeply through 
the fascia covering the i)ectoral muscle, and that fascia, together with 
the tumour, dissected from off the muscular fibres. Should the tumour 
imidicate the muscular fibres, they must also be removed. If anjr axillary 
glands are affected, the lower incision is carried outw ards and upwards, 
the axillary fascia o])ened, and the gland seized wdth a vulsellum, care- 
fully dissected or twisted out with the finger. The bleeding vessels 
are tied or twisted, and wdien this has been effected, the surfaces both 
of the tumour and wound should be carefully examined before closing 
the wound, to make sure that no jiortion of diseased texture is left. 
The surface of the wound is cleansed by pouring tepid boracic lotion 
freel}'^ over it, and then the margins of the incision are approximated 
find retained by silver sutures. I generally insert three or four sutures 
very deeply, and at some distance from the free margins, and other 
intermediate jioints of suture between these, to unite the margins very 
exactly. A broad fold of lint soaked in boracic lotion and covered 
with -waxed paper is laid flatly over the incision, and suj^ported by a 
broad bandage. Afterwards boracic water dressing should be applied 
to the wound, which generally heals throughout its superficial extent 
at least. In my own practice I usually leave the axillary end of the 
incision open, and insert a j^iece of drainage tube to allow' the serous 
or bloody discharges to escape, and so prevent the formation of abscesses 
subsequently. 

In many cases, owing to the form of the tumour to be removed, 
wc may require to make our incisions in a different direction. Inci- 
sions directed from above downwards and outwards answer very well. 
Sometimes crucial or T incisions may be required, but a straight inci- 
sion from above dowmwards should be avoided. After excision of the 
breast the arm should be kept close to the side, and all motion pre- 
vented. 

I shall now direct your attention to the subject of Injuries op 
THE Chest and their results— and first to Fractures of the Ribs. 
The ribs may be broken at any point, but generally they give way 
about the angle, or a little in front of it In old people, where the 
cartilages are ossified, we sometimes find the ribs broken at the June- 
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tiota between the bone and the cartilage; and in very young children, 
where the union is not quite complete,' separation occurs at the same 
place. These injuries generally arise from direct violence. The patient 
complains of pain in breathing, and on attempting to cough. There is 
seldom any projection at the fractured point, unless the fracture be a 
very severe one, and hence we require to take some care in forming 
our diagnosis. The best method is to ascertain exactly where the pain 
is referred to, and this will guide us generally to a point at or near 
the fracture. Then, by fnoving the corresponding rib, we feel for cre- 
pitus, which can usually be detected easily, or we may place the hand 
over the suspected part and make the patient take a deep inspiration, 
so as to expand the chest, and thereby produce crepitus. A fracture 
near the angle of the rib is said to be more difficult of detection, but I 
think it is not so, for if we move the injured rib by pressure anteriorly, 
we can elicit crepitus at the site of fracture very easily. Sometimes* 
the fracture may be indicated by another symptom. There may be 
scarcely any displacement, but we may find some emphysema present 
This could only occur from a portion of the rib injuring the pleura and 
the lung, and causing the air to escape from it into the loose cellular 
tissue around the fracture. If emphysema be present after an injury 
of the chest where there is no external wound, even though we cannot 
detect crepitus, we may be pretty sure that there is a fracture of one 
or more ribs. The presence of emphysema cannot be accounted for in 
any other way, unless there be an external wound. 

When several ribs are broken, the diagnosis is very easy, but the 
injuiy is a serious one, and the prognosis bad. I, however, recollect 
one case in which the sternum was broken across, the cartilages thrown 
forwards, and several ribs fractured, in consequence of a railway accident. 
This injury was accompanied with effusion of blood internally, and some 
emphysema. The patient’s pulse was very weak, and at first his case 
seemed hopeless, but ultimately he made a good recovery, and retained 
no trace of the injury save some slight deformity of the chest. 

In cases where we have any doubt as to the diagnosis we judge 
from the history. If a person receives a blow on the side, and com- 
plains of great pain on breathing, the safest plan is to assume that a 
fracture is present, though we may not be able to feel crepitus. W^e 
should keep in mind that there is risk of injury to the pleura or thoracic 
viscera by manipulating much to obtain that diagnostic evidence. 

The best Treatment either for a bruise on the chest or for a frac- 
tured rib is to put a broad bandage round the chest to control the 
movements of the ribs. Sometimes a broad cotton roller is put round 
the chest several times ; hut it is better to use a very broad flannel 
bandage, and pin it firmly, for we do not want to interfere with the 
breathing, hilt merely to confine the respiratory movements within cer- 
tain limits, and to support the broken bone. If we use an ordinary 
roUer we are apt to press too firmly on one portion of the rib, and so 
do more harm than good. When several ribs are fractured the same 
treatment is required, but the bandage must be applied more firmly. 
Along with this local treatment we should give opiates, aconite, or digi^- 
taKs, to allay the cough and irritation, but not antimony' or ipecacuanha, 
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aft they ate ajit to cause vomitiug. If there he great |)aiii in the chesty 
Teuesection should be had recourse to ; fpr if there be much con- 
gestion, especially in healthy patients, a moderate amount of depletion 
will relieve it, and really with less loss of vital power to the patient 
than would accrue from a long course of depressing reme^es in- 
ternally. 

Fracture of the ribs, as well as some other injuries of the chest, may 
give rise to the condition known as Emphysema. Two or three ribs 
are broken, for example, and comminuted, without any external wound 
being present. A portion of a rib is projected inwards, tekrs the pleura, ^ 
and wounds the surface of the lung ; the air-vessels are opened into, 
and the air escapes. If the wound in the lung be considerable, the air 
escapes pretty rapidly. It passes into the pleura very readily, then 
into the intercostal spaces, and thence is diffused into the subcutaneous 
cellular tissue over lie chest. There 
is air over the surface of the fracture — 
it extends into the axilla, and passes 
up around the pectoral muscle into the 
neck. The neck, face, and axilla be- 
come distended, also the front of the 
abdomen, the sides, the back, the scro- 
tum, and the lower extremity ; in fact, 
the external surface of the subcutaneous 
cellular tissue is blown up by the air 
which escapes. This does not happen 
often to the full extent I have stated, 
but the accompanying sketch is not alto- 
gether a fanciful case.^ I recollect the 
case of a child, about five or six years 
old, who got several ribs broken ; the 
whole body became much swollen — the 
face was enormously distended, and also 
the neck, chest, scrotum, and extre- 
mities. Percussion gave a tympanitic 
resonance, as if a drum had been struck. 

(See Clinical Cases.) Such a case is an extreme one, but the same condi- 
tion may occur more slowly, and to a less extent, giving rise to serious 
danger. The same principles of treatment are required in either case. 
It is sometimes recommended, in incipient stages of emphysema, to 
bandage the patient so as to prevent the air from spreading all over 
the body ; but if the air does not get to the cellular tissue it accumu- 
lates in the pleura, and the more dangerous condition of pneumothorax 
will occur. It is therefore better to allow the cellular tissue to get dift- 
tended, than to run the risk of letting the air collect in the pleura. 

The Treatment of emphysema, when there is no external wound, is 
to refrain from bandaging at first. We always have more or less 
pneumothorax present, and the lung is partially collapsed. . But such 
collapse is rather beneficial, for it allows the. injured lung to rest ; the 
circulation through it is diminished] the wound, if sxxiall, is glased 
^ Fig. 193 (Larrey’s case of the LigM Dragoon). 
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over by plastic cxudatioo, and the further escape of air or blood ie'pee^ 
vented. In cases of slight emphysema, little or no treatment is 
eary beyond that required for the fractured rib. 

In other cases, when tlie emphysema is extending, and where 
respiration is affected, we make numerous small incisions through the 
skin wherever the air is collected in the cellular tissue. These are 
made over the whole body, and through them the air escapes very 
readily. The tension, pressure, and difficulty of breathing, become 
less, and the air in the pleura also becomes diminished, for it escapes 
less directly and gradually as the air in the cellular tissue passes 
through the incisions. Hence, in all cases, I recommend making small 
incisions or punctunjs in different parts of the body, wherever the air 
is infiltrated, so as to let the air in the cellular tissue escape. 

If a person receives a Stab or Wound of thk Thorax which does 
not implicate the lung, if that organ is expanded in the act of inspira- 
tion it does not collapse. Indeed, it being inflated, often projects, so 
as to form a hernia of the lung. In such cases, the air entering by 
the air-passages into the distended lung counteracts the force of the air 
entering the pleural cavity by the wound. If, however, we have a 
wound inflicted during the act of expiration, or if the wound penetrates 
the lung, then we can easily understand how collapse will take place ; 
because, in the former case, the air enters the chest as the lung is con- 
tracting, and in the latter the air entering by the mouth escapes by 
the wound of the lung into the pleura, while the air entering by the 
external opening rushes into the pleura at the same time, thus causing 
almost complete collapse of the lung. 

A certain amount of bleeding takes place in these injuries, and if 
we close the wound, as is sometimes recommended to be done, the 
lower part of the cavity of the chest becomes distended. This causes 
difficulty of breathing. The upper part of the chest has a resonant 
tympanitic sound on percussion, and the lower part a dull sound, for 
the blood from the wound falls towards the lower and back part of tlie 
chest, where it collects, and presses down the diaphragm to some ex- 
tent. Ill the upper part of the chest the air which has escaped from 
the air-vessels is collected. If we see a case of wound of the chest im- 
mediately after the injury is received, then, if there be no wound of 
the lung-substance, it will be advantageous to close the wound at once, 
but when the lung itself is also injuicd, the proper plan of treatment is 
to leave the wound open, so as to allow the escape of the blood, as it 
is impossible entirely to control lisBrnorrhage, and also to allow the air 
to escape, and so let the lung collajise. The circulation in the lung is 
thus diminished or interrupted, and the lisemorrhage from the wound 
in its substance is thereby arrested ; we give time for the parts to glaze 
over, and for the air-vessels to close up by the effusion of lymph. The 
bloodvessels become closed, while the lung is collapsed, and then after 
thirty hours or so, if there be no contra-indication, we may close the 
external woufld. The lung will, in all probability, gradually distend 
again ; but ewpen if it does not, there will be no interruption to the 
action of the opposite lung, and no displacement of the heart and 



WOUND OF THE TMOEA^^ m 

bldOdyei^sels. Thk, I think, is the proper treatment, the principle of 
it being to give time for the parts to be glazed over before closing up 
the .wound. Subsequently, if air or fluid collects in the cavity, para- 
centesis or aspiration may be had recourse to. 

I generally lay the patient on the wounded side ; this allows the 
discharges to escape, and then the parts are so placed that the air can 
pass out, though more air cannot readily get in. I also place a thin 
slip of oiled muslin over the opening, arranged as a valve, to allow the 
escape of discharge, but prevent the entrance of air. At the same time 
some support should be given to the chest by a bandage. The general 
treatment must also be attended to, as there is a risk of pleuritis coming 
on, and opiates should be given to allay the pain and irritation. When 
much blood has been lost, support the patient’s strength, but unless the 
prostration be urgent do not give diffusible stimulants, which are apt 
to excite irritation and inflammation in the parts. 

The method of examining wounds of the chest and abdomen is im- 
portant ; for there is sometimes much mischief caused by not attending 
properly to ibis point. As the great danger lies in the fact of the 
wound being a i)enctrating one, the risks are Very much increased if, 
as often happens, the surgeon is too anxious to make out clearly at the 
very first whether the wound be penetrating or not In many cases 
there can be very little doubt, from the markedly sunk and depressed 
aj)pearance of the patient, the irregularity of the pulse, and the state 
of the respiration. If the lung be wounded there will be more or less 
bloody sputum, though this may not api^ear at first if only the extreme 
ramifications of the bronchi be wounded ; but as the cough becomes 
more frequent, instead of the rusty sputum of pneumonia, there is 
bloody sputum. The wound may not be a penetrating one ; but if the 
surgeon be over-anxious to make a correct diagnosis, and use the probe 
freely in a wound of this kind, where the parts closing the cavity are 
naturally thin, and where the wound may liave penetrated all but 
tlirougli the pleura costalis, he will probably convert it into a pene- 
trating wouikI. Hence I think that in such cases it is better to wait 
a little and take the indications of the symptoms as to the character of 
the injury. 

If the wcund be a penetrating one, with any lesion of the viscera, 
the symptoms will soon be very marked, and will leave us in no doubt 
as to its nature and the danger attending it. If it be a very slightly 
penetrating wound, and if the bad symptoms do not come on, the 
patient is all the better for not having it probed and interfered with. 
In most cases we find that in penetrating wounds of any importance, 
unmistakable evidence soon appears as to their character, and therefore 
we may rest satisfied without being too anxious to examine and ascer- 
tain their depth at first. We may examine the weapon which inflicted 
the wound, to gain some idea of the depth, but not the wound itself, 
for that involves risk to the patient. So also in fracture of the riba, 
we examine them as already described, but <lo not manipulate and poke 
about the chest, for by pressing in on the fractured rib vTe may thrust 
the broken ends through the pleura, and do much mo:^ harm than 
good. If we are in any doubt, it is bettor to treat the case as if it 
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were one of simple fracture of tiie rib. When an accurate dia^oais’ie 
necessary in reference to the treatment, or when our examination is 
attended with no risk, we ought to be moat exact in our diagaws^i 
but where the knowledge whether it is a penetrating wound or not 
makes no difference in the treatment of the case, we should not incur 
risk to make out the nature of the injury. The treatment in every 
case ought at first to be the same as if the wound were a penetrating 
one. Use all precautions to keep the patient at rest, give opiates and 
deplete if necessary, to allay the irritation and pain which are present. 

As a result of injuries of the chest, dangerous conditions may arise 
from embarrassnicnt of the functions of respiration and circulation. 
Besides the acute inflammatory affections of the pleura and lung- 
substance, the conditions which the surgeon is most frequently called on 
to treat are — Pneumothorax, Hsemato thorax, Hydrothorax, and Em- 
pyema. As these conditions though very different from each other 
pathologically, all act mechanically by compressing or displacing the 
thoracic viscera, they have certain symptoms in common which we shall 
first consider before speaking of these different conditions and their 
treatment. In all of them we have great oppression of the breathing, 
congestion of the face and neck at first, especially on the affected side, 
difficulty of lying on the sound side, weak and irregular pulse, and 
restlessness from threatened suffocation. These symptoms depend 
upon the pressure of the air or fluid within the pleura compressing the 
lung, and, as it accumulates, displacing to some extent the heart and 
great bloodvessels, interfering with the action of tlie diaphragm, and 
gradually affecting the action of the opposite lung when the patient 
tries to lie on the sound side. The correct diagnosis between the 
different pathological conditions is partly arrived at by physical exami- 
nation, and partly by the history of the case and symptoms which may 
have preceded the formation of the collection. The distinction between 
pneumothorax and collections of denser fluids is easily enough made 
out by percussing the chest, the clear tympanitic sound leaves us in no 
doubt. But in regard to the other states mentioned, the effused fluid, 
of whatever kind it is, leads to dulness on percussion and the absence 
of respiratory sounds on that side of the chest, so that we must take 
into account the period after the injury at which the symptoms arise, 
and the presence or absence of premonitory fever and rigors. When 
the symptoms arise immediately or shortly after the injury, they are 
due either to pneumothorax or Laimatothorax, and percussion will de- 
termine w^hich of these is present. Hydrothorax or empyema, again, 
are the secondary results of inflammatory action, and the general 
symptoms, especially the rigors and hectic, usually present in cases of 
empyema, will distinguish that from simple hydrolhorax. 

By the term Pneumothorax is meant the distension of the cavity 
of the pleura with air, and this may arise either from injury or from 
disease of the lung ; but it is with the condition as it occiirs from in- 
jury that weTiave at present to do. The escape of air from a wound 
of the lung into the pleura, or the entrance of air from without, occa- 
sionally follows penetrating wounds of the chest. But the cases in 
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wMch the t>0nt<up air distends tlie oarity of the pleura^ causing collapse 
of the lung, and oppressed respiration and circulation, are those <rf 
simple fracture of a rib, wliere a skirp point of the broken bohe has 
punctured the pleura and lung-substance, and wounded some air-vessels. 
In such cases the small and possibly oblique wound of the plenra^costalis 
and intercostal textures does not permit the air to escape from the chest 
into the superficial cellular tissue, as in the case of extensive fracture, 
where we have emphysema with some pneumothorax. The air there- 
fore escapes from the injured lung until it collapses, and accumulates 
in the shut sac of the pleura ; and thus we have the interference with 
the circulation and respiration. The symptom which distinguishes it 
from haernatothorax is the clear tympanitic sound on percussicwa. The 
respiratory murmur is lost, but the sound of the air entering the large 
bronchi at the root of the lung is pretematurally loud. The circulation 
is less speedily affected than in hfematothorax, because here there is no 
loss of blood from tlie system, and also because the displacement of the 
heart and great bloodvessels is seldom so great as in the case of dis- 
tension by effused blood or other fluids, such as serum or pua 

As regards Treatment, unless the general symptoms be very urgent 
it is well to wait a little before drawing off the confined air, so that the 
wound of the lung-substance may be closed by lymph or coagulated 
blood, which will serve to prevent the escape of air when the lung again 
distends on inspiration. The operation of extracting the confined air is 
effected by* puncturing the thorax at the usual point of election, using 
for this purpose either the aspirator, Bowditch's apparatus, or a 
trocar and canula, with a stop-cock connected with an india-rubber 
bag, so as to obviate any air entering from witlioufc. As the air is 
drawn off, the patient is desired gradually to distend the lungs, and 
when all the air has been extracted the assistant is ready with a piece 
of oiled lint to place over the aperture as the surgeon withdraws the 
caiiula, then another fold of lint covered by gutta-percha tissue is placed 
over the part, and supported by a broad flannel bandage. I have already, 
when speaking of emphysema resulting from fractured ribs, stated 
what I considered the safest method of procedure for both relieving the 
emphysema and any pneumothorax which may be present in such cases. 

Oppression of the lung, arising from effusion of blood into the cavity 
of the pleura, is termed HiEMATOTUORAX ; it generally arises as a 
primary condition, either from a wound of the intercostal vessels or 
from a wound of the lung-substance. If we suspect that the bleeding 
is entirely due to a wound of some of the intercostal vessels, then the 
best treatment is to dilate the wound with a probe-pointed bistoury, 
feel for the bleeding point, and try to arrest it by tying the vessel 
This is not easily done, even when the bleeding point can be felt. 
Where we cannot get the thread round the vessel it has been proposed 
we should introduce a dossil of lint within the cavity of the chest, and 
by means of a thread fastened to it, draw it outwards towards the ribs, 
so as to fix the lint against the wounded point and keep up the pres- 
sure ; but the lint acts as a foreign body, and is apt to lead to serious 
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irritation, and may even cause pleuritis and suppuratdon in 
of the chest. In most cases, % passing an aneurism-needle 
include the vessel on either side of the bleeding point, we can 
by small silk or catgut ligatures. » , . 

The Treatment of hsematothorax, arising from wound of the 
has been already mentioned ; any blood which has escaped should be 
removed by an exhausting syringe from the cavity of the chest, for if 
left it is afrt to become decomposed and give rise to blood-poisoning. 

As a result of inflammation from wounds, or after pleuritis, the sur- 
geon may be called on to operate for removal of the serous or purulent 
fluid from the chest. This operation is termed Paraceiiteds thoracis^ and 
is a very simjde one when done for the removal of serous fluid, and it 
may be repeated without any danger. In most cases we And the pleura 
somewhat thickened, and it requires some little force to push the trocar^ 
through it, but there is no danger in the O 2 >oration. The point of elec- 
tion is generally between the sixth and seventh ribs, about midway 
between the stenmm and the angles of the ribs ; when the chest is very 
much distended with fluid there is no great risk, for the fluid lies 
between us and the contained viscera. Guthrie, in his ]) 0 ()k On Wmndsi 
of the Chest, says that he has often punctured for fluid below the tenth 
rib, and to avoid the curve of tho dia})hragm, he punctuicd far back ; 
but the objection to this is, that the fluid sometimes does not penetrate 
so far down, besides in every case the diaphragm rises up again and- 
forms a sort of convexity towards the thf>rax, and we might puncture 
the diaphragm with the trocar in carrying it forwaj*ds } hence 1 tliink 
it is safer to puncture higher up — about tho seventh rib. The irocar 
used is a very small one ; it is pushed into one of the intercostal si)accB, 
somewhat nearei the upper edge of the rib than the lower, lor fear of 
wounding tHe intercostal artery — the trocar and canula are puslied 
inwards, and then the fluid is withdrawn. A small exploring needle 
may be used ; this allows the fluid to escape slowly. Air is occasion- 
ally apt to enter the wound. A method which 1 used formerly to 
employ was to put a piece of damp muslin over the orifice of the canula ; 
the fluid of course presses it outwards ; but when the air attempts to 
enter the muslin is pressed inwards, so that no air can g<^t in. A good 
trocar and canula, fitted witli a stop-cock and india-rubber tube, the 
end of which is placed under water, however, answer hotter. The 
exhausting syringe or aspirator may also be used, but great cai’e is 
required in using them, for if the stop-cock be turned the wrong way 
the air enters very rapidly. These instruments answer very well for 
hydrothorax, but not for thick purulent collections in the chest. Per- 
cussion does not indicate the nature of the contained fluid, the sound 
being dull in all cases, whether serum, pus, or scro-purulent fluid be 
present ; and we must therefore judge from the history of the case. 
If rigors and fever have preceded the fomation of the fluid, or if it has . 
followe<l a wound, we may be tolcirably siirti that we have to deal with 
empyema and not seiHJus fluid. We may have the pus, as in all other 
chronic abscesses, more or less irregular, and varying in its consistenca 
Empyema is, -in fact, just an abscess within the pleura. When tho fluid 
is equable and tolerably thin, we can draw it off by a tBocar and canula, 
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as in hydrothoraar, but sometimes wo find that, after taking away some 
of the fluid, the instrument becomes choked ; a piece of lymph or curdy 
pus has entered the canula and plugged it up. Whenever we find that 
the pus is of an irregular consistence, with flakes of lymph in it, we 
should ^cut down upon the intercostal spaces and penetrate the chest by 
the old operation for empyema. This is not necessary in hydrothorax, 
or where the pus is thin, but only where the pus is thick and curdy. 
The incision through the intercostal spaces is made midway between the 
ribs, or rather nearer the upper margin of the lower rib than the lower 
margin of the upper rib. The skin is first drawn up and rendered 
tense, so that when it relaxes afterwards it forms a sort of valve over 
the wound. In other words, the wound of the surface is made so that 
it may not cot respond to the deep wound. The suigeon then cuts 
down upon the intercostal muscles, and divides them till he sees the 
pleura, which gcnenilly bulges out; the point of the knife is then 
entered into it, and some pus is ejected; then with a piobo-pointed 
bistoury the opening is enlarged, so as to allow the contained pus to 
escape fieely. The lung is in most cases adlierent, and cannot distimd, 
though it tends to do so ; the air entering has still furthei a tendency 
to cause the lung to cfdlapso. All the thick part of the pus can he 
drawn off in this way, much 1 m tier than by the trocar and canula. 
When the suigeon uses the trot ar and canula to draw off the fluid, and 
• finds that he <*annot draw it all off, he should leave in the canula, and 
use it as a sort ot director, and enlaige the apeituie by an incision on 
cither side of the canula, and so give vent to the fluid, and then wash 
out the cavity of the pleura with a weak lotion of carbolic or horacic 
acid. When the ojierationis completed, the skin which lias been drawn 
lip falls down and closes over the wfmnd, forming a sort of valvular 
coveiiiig. Then a compress of oiled lint, c(>v(*zcd hy*gutta perclia 
tissue, is placed over the wound, and siippoited by a broad flaniiol 
bandage. 
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Disarticulation of the Sternal Half of the Cliviclk. 

G. L., labourer, forty -eight years of agt‘, and of strumous habit, had 
Buffered for a length of time from epileptic fits, consequent u]xm an injury of 
the head, received eleven years ago, by a fall fi*om a height, and the whole of 
the sternal half of the clavicle was much enlarged and of in-eguJar ft»rm. In 
the beginning of December 1847, he was been by Mr, Falconer, Loauheiwl, 
on account of an abscess which had formed towards the outtr ])art of'^the 
clavicle. This abscess was opened, and althougli the matter discharged wa”. 
thin and unhealthy, no diseased bone could be delected by the probe. Tlie 
wound healed in about a foi-tniglit or thre(» weeks. Short!} after it had 
cicatrised the patient fell down in one of las e]dleplic fits, and on recovering 
he found a thick but sharp-pointed ]>ortioii of tbi* clavicle }>rojec< iug througli 
the thin recent cicatrix. Mr. Falconer states that the project ing portion of 
bone was of diseased ajipi'arance when it first jiiotruded ; and when I saw 
it, about a week afteiwards, in the hegiiuiing of January 1848, the exjMised 
portion was rough, aud apparently carious. After this^ although the parts were 
kept in perfect rest, abscesses formed at various points near the clavicle, about 
the root cd tlie neck, and in the supra-idaviculai space in the vicinity of the 
Bubclavian vessids ; also above the sternum. Near tlie bteinum then* was a 
small opening, through which the Iwme could be felt rough and bare ; and 
the other abscesses, although the proK* could not detect any direct com- 
munication with the diseased bone, evidently depended i*pon the irritation 
excited by its presence. I saw the patient two or three times after this, but 
the exposed portion of hone did not become loose; and it resisted* every 
effort to detach and remove it. 

After waiting for nearly three months in expectation of some necrosed 
portions becoming loosened by the natural pi^ocess, liut finding it still impos- 
sible to detach and extract it from the rest of the hone, wldlst the man’s 
health was rapidly sinking under the constant discliarge and hectic, I pro- 
jiosed the removal of the w'hole internal half of the clavicle from its sternal 
articulation, so as to include all the diseased hone, to which proposal the 
patient at once assented. 

On the 11th April 1848, 1 proceeded to excise the diseased portion of the 
cdavicle, assisted by Messrs. Goodsir and Fedconer, and in the presence of Dr. 
Smith, Messr^; Harvey and Edwards. Chloroform having been given, I made 
an incision about three and half inches along the inner half of the clavicle. 
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commencing about four lines internal to the stemo-clavicular articulation, and 
then made a perpendicular iDclsion about an inch and a half in length across 
the former, alt the point corresponding to tile sterno-clavicular articulation. 
The clavicular attachments of the stcrno-mastoid and pectoralis muscles were 
■ next divided. In doing this there wa-i ])retty smart hsomorrhage from 
' numerous small vessels. I now divided the clavicle a little external to the 
? exposed disefised j»oition, and tried to raise the divided extremity so as to 
pull it forwaj'ds from the great vesseds. I found, however, that I could not 
effect this, owing apparently to some muscular attachments wliich had not' 
been compltdely divided ; these I divided fully, when T could see the bone 
thickened and iiTegiilar, owing to the deposition of new bone. I then dis- 
sected annind this carefully ; and Mr. Goodsir attempted to draw the bone 
forwanls, by means of a pair of strong tooth-forceps, which I had biY)ught on 
purpose, in case of dithculty. 1’lie dense and firm sti-uctures, however, pre- 
vented it being raised, so llial I bad to dissect tlie extremity of the bone 
cautiously, as the condensation extende<l .as far inwai*dfi as the position of the 
great vessels. Wheiu'ver the mass of c^iulensed tissues was wholly divided, 
tin* bone was raided and drawn fiut wards and fctrwanls frt m tlie chest ; then, 
by keeping the edge of the bistoury directed obliquely towanls the claviele, 
T divided the rhomboid or cofito-clavicular ligament, and the other i^maining 
attachments, and by using the free portion of the clavicle as a lever I was 
enabled to disartieiilate it rejulily from the steiunm. Although there had 
been smart bleeding during the pei formance* of the o])eration, only tlm‘e 
smaH vessels recpiired ligature. Tin* consolidation of the parts, and the iUs- 
eased state of the skin, prevented the gi’oaUu* iiart of the edges of the wound 
being unitcsl by suture, and in the site <»f the removed bone there remained 
a very ugly-Iooking fossa, in wdiich the ])ulsation of the great arteries could 
be seen ami felX. This e.uuty was tilled slightly W’itli charpie, and supported 
b\ a bandage. Afku* the jialient was placed in bed, and had j*ecovei*ed from 
the eifecls of the chloroform, iin opiate di aught was exhibited. 

I saw him again on tlie J5th of Apnl, when In^ w*p suffering from an 
attack of bioiichitis, to which he ha(l heeii long He had a constant 

haiassing cougli, hut w^as expecloi*ating freel.>. The iiiijmlBe f>f the cougliing 
was comiminiiated strongly U) the wound, w'hidi Avas sni)pUTating freely, and 
healthy granulations were beginniug to spring iij). With the exception of the 
cough he w'as going on favourably. Warin-Avater dressing w^as aj)plied to the 
W7)uml, and he was allowed nourishing diet. 

As the accounts I receive<l from Mr. Falconer continued favourable, T did 
not A'isil him again till the a4th of April. The cough had then almost en- 
tindy left him, and he was sitting up with the aim in a sling ; the wound was 
covered with grjiiiulations, and contracting Rapidly. For a few days previous 
to my visit the red lotion had been ajqdied to the w^ound. From this time 
I did not see hini again till the 7th of May, wdien the wound had completely 
cicatrised. Little treatment beyond the occfisional apjdication of escharotics 
to the exuberant graimlatimis hml been required : his gener-al health and 
appearance had much improved, and he now' slept well at night, and was free 
from pain. 

I saw him again in September ; there w^as very little falling in of the 
shoiilder of the side from which the clavicle had been removed. His general 
health continued goc»d, and he had for some months been at his usual employ- 
ment of a labourer. 

Remarks , — The removal of the sternal half of the (3lavicle in this 
case was, I consider, sufficiently warranted by the state of the patient,, 

3 Q 
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the constitutional irritation he was suffering, and the repeatei'fbl*^^^^ 
of ill-conditioned abscesses at the root of the neck, and ia 
proximity to the large vessels. Under these circumstances there was 
distinct indication for operative interference, either by removing the 
diseased ])ortions of the clavicle, or by r(*inoving the wliole sternal half 
of the bone at tlic aiticulation. I j)refcrred the latter operation, for 
the following reasons : The diseased portion uhich presented itself 
was not loose or detached, and the probe introduc(*d through the sinuses 
detected other altered ])ortions nearer tlic sternum ; so that the full 
extent of tlie disease could not be accurately ascertained ; and as the 
character of the disease and state of the patients general health forbade 
waiting for nature to throw off the dead portions, it ap])e.ired to me that 
the operation iie'*essary for tlie removal of such diseased portions would 
be equally severe, and the effect less certain, wliiJst removal of the iut(*riial 
half of tlie clavicle would remove the wliole disiMse ; and as the con- 
tinuity betw^een it and the acromial end was alrea<ly lm»keii, union 
being maintained only l)y ligamentous tissue, tlie inner lialf was really 
of no use to the patient. 

The difficulties which in this case rendered the operation more 
protracted than 1 expected from numerous trials on the dead body, uere 
owing principally to the ]>rcvious disease having caused great alteiuLion 
in the jiarts around the bone ; these Avert* condeiistMl, and their appear - 
auco, relations, and attachments altered dost* to the ])osition of the Mib- 
claviau vessels. The firmness of the new attachments pr (‘vented the 
clavicle being drawn forwards fi'orn these vessels, and Hindered a cautious 
dissection ueeossary to free that portion of tin* bone, the altt‘ii‘(l and 
irregular form of which, from the (lcpo.sition of new Obscous matter, 
was also a cause of difficulty, as it })i evented me k(H*j)iug t’n(‘ edge of 
the bistoury close its jrosterior surfac'c. I conceive thru stage of the 
operation the most dangerous; but vihen the jrosier'or suiijice of the 
bone is smooth, or when, after .se])aralmg tlu* mnscular attacliinerits and 
dividing the clavicle with the .saw, that boiiv‘ can leadily be drawn for- 
wards and the edge of the knife kept clo.se to the pai’t to be removed, 
I should think the operation would be botli readily accomplished, 
and with much less risk. 

As to tlie disarticulation at the stemum, that is effected without 
much difficulty, for wlien the incision of the integuments over the joint 
is free, and the rhomboid ligiUiK'ut attaching tlie clavicle to the lib 
wholly divided, the articulation is easily opened fr-oni alrove and an- 
teriorly, and tlieri, by using the Irono as a lev(‘r, it can be twi.sted so as 
to divide the posterior ]jart of thei'apsule, with scarce*!}^ any risk to the 
pleura or great veins ; besides, the str ong layer of the deep fascia, the 
origin of the stemo-hyoid and thyroid muscles, and generally a layer of 
fat, lie between the knife and these important jrar ts ; so that, if ordinary 
care be taken, they can scarcedy be injured ; and if f'urtht‘r security were 
required, the use of a probe-pointed bibtoury to divide the posterior 
part of the capsule would, 1 conceive, preclude any chance of accident 
in this part of the operation. 
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Successful Case of Excision of thb Scafula 

Jolin Dow, a 4 ;((l 68, was first admitted to the Royal Infirmary under my 
care on the 25th ot DLumhu 1871, on account of a tumour in the scapular 
legion 1J( ftt xttd that the swelling hod existed for upwards of twenty-three 
yens, and that about twdity yt xis igo In had consulted Mr Syine, who told 
him It might mvu f rouble him, and as it ga\c him no pain he did not have 
it iemo\ed He continued to voik at his oidmary oceupation as a saddler, 
Without my pain or inconvenience, till about wx months before his admis- 
sion, when tlu tumoni In^^in to ineieast i ipidl} m bulk, and also became 
jumful At the time d liis idmission the growth was the si/e of a melon, 
Homcwhxt tlaltimd, iid occujutd the pohtt iioi aspect ot the scapula iii the 
luliaspiiKUis losM It was lather movable, but felt fixed near the neck of 
the siijuh Hi stile d tint viith the exception of cough, and occasional 
att icks ol i< s( , Ills p u I il he ilth w is goini 

Iftii lu bid Lem 111 hospitil ioi home divs hi was r*,ttae>od with shiver- 
ing*^, rieveii 1 I nebitie ind dinngmuiit it tbe digi stive oigans, which 

conditiiiis ciiJiniiiatcd in ui ittiek ol ti}si]>flas 1 1 tl e leg 1 therdore 
i(l\ised bini 1 leiM tin b )S]»ital lor i tune, and to letuiii when lub health 
w is inijiovi 1 Ik iciuj lin^ly left (u the 25tli of Januiry, and was again 
iilmitt I on tlu HHli ( f 1 el iiur> 72 

On 11 linn si n hi st iti 1 tbit tin swelling hid cnlugeel \cry much 
tow udb tlu ntn)i>it inii tint tlu pun theie and down the arm was so intense 
tint foi seme lights pvst be hid got no sleep 
With tin e\ e]>tn ii i ( tin f hi cougb liib geucial 
hi dtb VI IS now littii, but llie sudden innease 
ol bulk and tin pun miih him (Itwious to have 
the tuinoui rmnviil it ill lii/iils 

On I \ imiiiiliin I i iinil thit whilst tin put 
(»f 111 tiiiii 111 111 the ink IS] moils fos-»i ot lln 
'll ijiili w i'' still juitlv niov ible, an I not iiuuh / 
dim 1 in lA er i iin then w is i vii^ mukid / 
eiil u^iin nl 1i \> ii Is tin ivilJ i, where it piessed \ 
f< ]v\ iJ Is sail nil liiif^thi ueek i f tlu si i])uliand 
tbe slieuldti pnnl uni in iilv fillid the axilhiy 
h])ice At the nick of the hei]»ulitlu growth 
Sterne 1 fixul 1 1 hen fori gave it as mv ojunioii 
tlj it e \( isK n ol tin se iiml i woul 1 }»iob ibly be 
nquinil As tbe pituut w is desiious thgt the 
o]H ration sin iil I 1 e pcileimcil is soon as jioswblc I pi weeded to operate on 
21 *?/ bthiiuiry 

0} taiun - As the lunnmr hul oiig iiillv bicn of slow growth, and had 
rernaiuitl stemin^l> niov ibh uj) to ament piricKl, I thought it advisable, 
befoit pioeieiling tc txcisi tlu whole scipuli, to riake ni> incisions so as to 
awiitaiu whithcT it was iiiml) att nlied to tli bone or merely bound down 
by rniisi les a id 1 isci i 1 iicoulin^lv begin by making an incision from the 
posUiioi pait of the aeromion ju Dees', oblique 1> dowriwaids and backwards 
ovei the tuinoiu to bivouil the infuioi auglc of the Ficapula, dividing freely 
the fdbiJi and fibres of tin luti isjmutus mubilc This exposed the scapular 
aBpe<t ol the tumour, femootli, defined and bo movable that it seemed as if it 
would have been easily tiuned out but at tbe neck of thf scapula and 
around the glenoid cavity the growth was evidently from the bone or penes- 
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tenm, and was soft and oerebriform in substance, so that I |xrooaeded to 
excise the whole scapula. With this view I entered the point of my Ustoury 
over the clavicle inttimal to the attachments of the coraco-clavicular ligamentti 
and carried the knife backwards over the acromion into my first incision, so 
as to complete a long incision from over the outer part of the clavicle to the 
inferior angle of the scapula. I next made an incision from the superior 
angle of the scapula oblifj[uely downwards and forwards ovei* the tumour towards 
the neck of the scapula. The flaps of skin were then dissected and reflected, 
and tlie attachments of the trapezius and deltoid muscles to the spine of the 
scai)ula divided. I then cleared the clavicle by separating the attachments 
of the trapezius, deltoid, and great pectoral muscles, and divided the bone, 
dis-’ceting through the coraco-clavicular fascia, so as to enable the axillary 
artery to be completely commanded. I now hooked my left forefinger under 
the coracoid process, and divided the attachments of the pectoralis minor, 
short head of biceps and coraco-brachialis muscles. The disarticulation of the 
humerus was next accomidished, and this required care, us the projection of 
the tumour around the joint made it necessary to he very cautious. The long 
head of the ti*icei)S was then divi<led, the scapula being carried •l)ackwurd8 and 
drawn from the body, so as to allow me to divide the rliomboid and other 
muscular attachments with a single sweep of the knife. Tlu* loss of blood 
Wcis very small, for in dissecting off the cutaneous fitix)s, imd in se]>aj‘ating the 
deltoid and trapezius friun the scapula, all bleeding points were secured before 
proceeding farther. Subsequently, from the manner in whi(‘h the axillary 
artery was commanded, no bleeding occnired, the sub8cai)iilar and other vessels 
being secured before coin})rebsion was relaxed. I expected to have had bleed- 
ing from the artery of the base of the scapula, but could scarcely find a bleed- 
ing jioini in its usual position. 

Although tliore was so little loss of blood, the effect of shock was veiy 
obvious when the sc apula was remo\ ed, as evinced by feeble jmlso and sunken 
features. But this state* speedily disappeared, and before the wound was 
dn^ssed the pulse had recovered after the administration of stiiniilaiits. 

After all bleeding had been arresti*d I examined llie wound carefully, and 
noticed a series cjf elongated bodies of a prismatic form and a inilk-i\lnte 
colour in the position of the axillary chain of glands, and these' I dissected out* 
(They proved on examination to be glands, but contained no proliferous cells.) 
The whole suiface was then ■washed with tepid carbolisecl water, and the flaps 
of skin having been brought together by suiures, a long flat i)ad of lint, 
enclosing “ maiine tow,” was placed in tbe axilla and alcmg the inside of the 
arm, which was then secured to the side by a broad flannel rcdlei. Ti'he lines 
of incision were dressed with strips of dextrine* oiled silk, wetted in carbolic 
lotion, and stn-ured by gutta-X)erch% tissue, glued down at the edge's by touclii: 
them with chloroform. 

The following extiu-cts from the rep<»rt in the Hospital Journal will best 
show the subsequent progress of the case : — 

February 22d . — The patient has passed a tolerably good night ; pulse 120 ; 
little discharge from the wound. He is getting milk and white of egg for 
diet, and occasional small portions of brandy and water and ice to allay thirst, 

“ 24th . — ^Patient much as at last report, but troubled with severe bron^^S^ 
cough. Two stitches were removed to-day. The wound is looking very wUi 
and there is only very slight dischaigc. 

“ 2bth . — Patient has liad less cough, but complains of dryness of his mbul 
The tongue is moist and not much furred. Pulse has fallen to 108, and is of 
fair strength. ^ Diet, milk with white of egg, beef-tea, and brandy. Quit 
in doses of 1 gr. with dilute sulphuric acid in water to be given thrice a i 
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27^:^T]ie cough has again been severe, otherwise the condition of the 
patient is satisfactory. The discharge is very small in quan^^, and has no 
Some stitches were removed to-day, and the greater paxt of the inci- 
^'iions corresponding to the back of scapula seemed united by first intention, 
there is a little irritation and discharge at the wound over ^e section of the 
clavicle, and the head of the humerus has a tendency to press against the 
cicatrix at the upper part, causing it to break up. 

“ March Ist , — Patient going on favourably. Cough less. The tongue is 
slightly furred ; pulse 108, regular, and good strength. Ordered a cathartic, 
as his bowels have been confined. 

“ 4th , — Patient complains of feeling weak, and is very irritable, but his 
general condition is good. Pulse 104 ; temperature of sHn natural. Piet, 
steak or chop, with sherry 4 oz., and 2 oz. of brandy. 

“ llth , — Patient is more cheerful ; is still troubled with his cough, but 
takes his food well. Pulse 100. All stitches have now been removed some 
days since ; all the large wound has closed, with the exception of the upper 
part, where the head of the humerus still tends to project, no matter how the 
arm is placed,* and even when he is sitting up in bed with the elbow unsup- 
I>orted. 

“ I'^th , — ^Pulse 90 ; little or no discharge. 

“ 23d, — Progressing favourably 

“ ^^th , — Patient has bad a fresh attack of bronchitis, which has rather 
exhausted and dispirited him. The wound is healed, except at upper x)art, 
which is now contracting. 

April l^th , — Patient allowed to get up. Wound nearly healed over 
head of humerus. His cough is greatly better. 

“ May lih , — Dismissed cured.” 


Remarks , — ^The cases in which excision of the entire scapula has 
been successfully performed are as yet few, and such instances as that 
just recorded are worthy of publication, as encouragement to operate. 
The foregoing case has, moreover, some interest in otlier respects, as 
regards the history and character of the tumour, and as drawing atten- 
tion to the operative procedure which should be adopted to facilitate 
the after-treatment of the wound. 

The tumour for which excision was performed presented some 
peculiarities when we contrast its vital manifestations with the struc- 
tural appearance and invasion of other tissues. It had originally, and 
indeed up to a recent period, presented all the vital characteristics of 
a simple growth, — ^very slow progres^ during twenty years, no pain, 
mobility and definition, and absence of any constitutional cachexia or 
disturbance ; but its structure when cut into presented at one part 
all the appearance to the naked eye of medullary growth, and it had 
nol^only involved part of the capsule of the shoulder-joint, but had also 
infiltrated the neighbouring muscles and axillary glands which were 
removed. 

These conditions were at variance with all my past observation of 
tumour growth. A very considerable experience had led me to lay 
down as an axiom that when a tumour was defined, of slow growth, and 
possessed of the other manifestations of simple tumours, we might safely 
reckon on its taming that benign character, however giuch it nught 
alter locally— that is to say, such a tumour, though it might ulcerate 
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to other textures in consequence of local irritation, v^ould 
114 ^ invade other tissues as malignant growths do ; nor would it affect 
the constitution with true cachexia, and might be safely removed with- 
out risk of reproduction. In this, case, however, the section of the 
tumour, the involvement of other structures, and more especially the 
infiltration of the long head of the triceps and other muscles, and the 
neighbouring chain of glands, so impressed myself and others who saw 
it, that, on exhibiting the tumour to the Medico-Chirurgical Society, I‘ 
expressed myself as rather shaken as to the views I had long held, by 
what seemed so marked an exception to what I had hitherto observed. 
Subsequent microscopic investigations, however, would seem rather to 
coiifim the axiom 1 have long held, for neither in the medullary-looking 
part of the tumour nor in the altered axillary glands was there any 
appearance of cancer cells. 




Pig. 195. Fig. 100. 

The trouble experienced in the after-treatment of the wound in this 
case has led me to consider the method of operating, and wlietlier that 
might not be modified with advantage. The troublesome part of the 
treatment was the difficulty of obviating the constant tendency of the 
head of the humerus to be protruded at the upper part of tlie wound. 
Whilst the large posterior lines of incision corresponding to the l^y 
of the scapula healed almost entirely by the first intention, that ^rt 
of the wound which corresponded to the outer end of the clavicle and 
acromion process was prevented from healing, and the cure rendered 
tedious, by the pressure of the head of the humerus, and also to some 
extent by the irritation caused by the edges of the section of the 
clavicle, and when this part of the wound did heal, the head of the 
humerus was adherent to the cicatrix figs. 195 and 196). 

In the special memoir of a successful case of excision of the scapula, 
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published by the late Professor Syme, no such difficulty ie ^ntkmed, 
but the reason is obvious. In Mr. Syme's case the head of the humerus 
had been excised some time previously on account of disease, and hence 
both the operation and after-treatment of the wound would be simplified. 

At first sight it may seem that there would be little difficulty in 
obviating the protrusion of the head of the humerus. That by merely 
attending to position, keeping the arm at a right angle with the 
trunk, or elevating it so as to depress the head of the humerus, the 
object in view would be attained. Such was my own opinion at first, 
but when I tried to put these plans into practice I found that they 
did not answer my expectations. When the arch formed by the 
acromion and clavicle is removed and the scapula excised, the cavity 
of the axilla ceases to exist, and the head of the humerus, however 
placed, is close to the surface, and has a tendency to be drawn or 
inished upwards by the action of the pectoralis major. Moreover, it 
was found iin[»ossihle to retain tlie arm in the positions indicated for 
any length of time. The only method that had any effect, and that 
very sliglit, was fixing the arm by bandaging it to a broad roller 
fastened round the pelvis. 

Resection of the head of the humerus in such circumstances is a 
very obvious method of getting rid of tlie difficulty, and Mr. Stone’s 
case is an instance in jjoinb ; but unless the part was implicated by the 
disease, I think it would l)e unadvisable to add to the risks of the 
operation by sucli complication if we can attain our object otherwise. 

The method I would adopt now would be to disarticulate the 
clavicle from the scapula, instead of sawing it through. By this means 
we would avoid a source of irritation produced ])y the section of the 
clavicle, and at the same time by leaving the broad fiat acromial 
extremity of that bone we would have a 'point (fappui with which the 
head of the liumerus could be ke^it in contact, and so prevented from 
protruding, and there a false or new joint might ultimately be formed. 

Such a procedure might render the operation in some resj^ects more 
difficult, because by sawing through the clavicle, as in the case narrated, 
the operator can most readily expose the great vessels so as to enable 
the assistant to command them thoroughly, and he can also most easily 
expose and deal with the muscles attached to the coracoid process ; 
whereas, in disarticulating the clavicle from the scapula, he requires to 
divide both the acromio and coraco-elavicnlar ligaments from above 
and behind, after separating the attachments of the trapezius, and to 
avoid division of the integuments below the clavicle. Practically, 
however, 1 believe the difficulty could not be great, for I have on one 
occasion excised the scapula b} this metbodj. in a case in which, after 
removing a large medullary cystic tumour from the axilla, I found there 
was a medullary growth from the subscapular fossa. In that case, 
owing to the exhausted stale of the patient, I had to proceed very 
rapidly, and on the spur of the moment I divided the muscles attached 
to the base of the scapula and the trapezius, threw forward the scapula 
and arm, divided the coraco-clavicular ligament, separated the clavicle 
from the acromion, and removed the scapula after disaij^iculating the 
shoulder-joint. In Dow’s case, I adopted what I considered the more 
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methodical plan of operating to secure Igainst 

mentioned j but I believe that important object coaid ; 

attained by direct compression above the clavicle throng the intdsion 
necessary to separate the trapezius muscle, whilst the extent xk the 
wound would bo diminished, its after-treatment simplified, its healing 
expedited, and a more useful arm left. 

Case of Emphysema and Pnettmothorax following 
Fractured Eibs. 

Thomas T., aetai. 5 years, admitted into the Royal Infirmary, June 13, 
1867, about 6 p.m., having been run over by a cab a few minutes before 
admission. One wheel had passed over his neck and the other over his chest, 
the latter having rested on his body a few seconds, according to the report of 
the police. 

On admission his condition was as follows : — There was great emphysema 
of face, neck, and upper part of chest, rather greater on right side. There 
was extreme difficulty of breathing, very great lividity of lips and countenance, 
and the expectoration w^as tinged with blood. The larynx and tracJiea were 
apparently uninjured. The fracture of the ribs could not be distinguished ou; 
account of the great amount of puffy swelling, and the pain caiist'd by aiiVi, 
attempt at examination. On percussion of chest both sides were found 
ant, but the right side gave a clearer and more ringing note than the fippos? 
side. On auscultation, which was difficult, from the great amount of sup^ 
ficial crepitation and restlessness of patient, the ordinary respiratory soun. 
were audible over the left side, but considerably exaggerated. On the rigf ' 
side they were absent, inspiration being inaudible, and expiration an abrupt 
blowing sound, perhaps transmitted from the opposite side. 

Aftei‘ lying in he(i for some time, the breathing became miu h calmer tr 
easier, and the lividity of the countenance passed away ; the emphysemi 
however, increased, imd gradually extended over the abdomen and scrotuir 
the upper part of the thigh. In the evening free incisions were made thro» , 
the skin and cellular tissue, in each axilla, and over the sternum. A large 
quantity of air then escaped, much to the relief of the patient. 

June 14i5/i. — This morning he seems and feels better. He slept somewhat 
during the night. The incisions have become glazed over with lymph, and 
the emphysema has apparently increased since they closed. 

To-day he was ordered to have several small punctures made to evacuate 
more air from the cellular tissue ; and the pulse being rapid and the skin hot 
he was ordered to get repeated small doses of antimony, 1-1 0th of a grain 
every three hours. A considerable amount of air escaped by the punctures. 
Percussion on right side is rather duller than it was yesterday, and the 
inspiration is faintly audible. The left lung seems to act freely, the breathing 
is easy, and the lividity quite gone, 

June IbtK , — Slept pretty well last night ; emphysema considerably less 
than it was yesterday, although still considerable over chest, abdomen, ||Uie, 
and arms ; the eyelids are less swollen, and he can open his eyes. The breath- 
ing is quite easy, and general appearance much improved. Percussion on 
right slightly duller than on left side ; right lung seems to have begun to act 
again, and the respiratory signs are returning. On the left side respiration 
seems to be ^oing on freely, and the sounds are still slightly exaggerated. 
Antimonials continued. , 
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He emphysema Btill contimxefl a little ; sliglit bronchitis has 
coQUi&enoed oh left side. The pneumothornx has decreased, and the right 
lung seems to bo acting more freely. The autimonials contiaued. 

iune 22d. — ^Emi’thysem.i much better ; the incisions are healing fast ; 
pneumothoriix is disappearing, and the right lung acting distinctly ; bronchitis 
is much relieved, and the hreathiiig is tranquil and easy, 

Jwm 30th . — Has j)rogreHH(‘d very favourably since last report. Slight 
emphysema still exists in scrotum. 

July Oih . — Is nemd} xv(*ll, except th«jt tlicre is considerabh* Battening of 
chest on the right side. The incisions aie inMrly healed. Disnii‘«Kcd cured 
on the 18th of July. 

This case ill UKtrates the ]dan of treatment recommended hi Lecture 
XCYIIL, pp* 953 and <J54. 
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Abdominal Wounds : their Nature, A^ariety, Risks, Complications, and Treatment, 
General and Special — Traumatic Peritonitis : its Symptoms, Pathology, Prog- 
nosis, and Treatment — The Operation of Paracentesis Abdominis : when anclhow 
to perform it — Chronic Abdominal Abscess, Diffused and Circumscribed — Ferity - 
plilitis — Iliac, Lumbar, and Psoas Abscess : Diagnosis and Treatment. 


In Wounds of the Abdomen, as in those of the chest, the danger is 
great in proportion as the wound is penetrating or superficial ; but 
even in a wound of the abdominal parietes, at certain points tlicre are 
special risks. Along a certain line we have the branches of the internal 
mammary artery, and, lower down, the great internal epigastric artery, 
which may be injured in a non-penetrating wound of the abdomen. The 
blood may become effused between the fascia transversalis and the 
peritoneum, or into the sheath of the muscles, and thus a very large 
amount of blood may be lost, sufficient to debilitate or even to cause 
the death of the patient, lii such cases, of course, the state of the 
wound, its direction, the general symptoms of haemorrhage, and the 
peculiar low state of the pulse, would indicate what had happened, and 
then we should enlarge the opening so as to get at the l>ieeding-point, 
and secure the vessel by ligatures. 

Where the wound is non-penetrating, and no great bloodvessel is 
wounded, there is still another risk, not immediate, but secondary — 
the risk that, from the weakening of the abdominal parietes, a trau- 
matic hernia may occur afterwards. The abdomen may be, wounded, 
the wound dividing the fibres of the external and internal oblique and 
transversalis muscles, but not injuring very materially the fascia trans- 
versalis, and not penetrating the peritoneum. This is strictly a iion- 
peuetrating wound. If the fibres k. divided more or less transversely, 
they yield ; the action of the diaphragm, and other muscles of the 
abdomen compress the viscera, they are forced towards the weakest 
point, and a traumatic liernia occurs. The peritoneum, with a i)ortion 
of the bowel, is projected through the opening ; and hence, although 
the wound be non-penetrating, there are special dangers attending it 
connected with the locality in which it occurs. In all such cases, when 
the wound divides a considerable thickness of the abdominal parietes^ 
we should take means to support that point by deep sutures and 
a pad and bandage until union has occurred, not only superfidially, 
but at the de^D part. After operations, as for ligature of the external 
and common iliac arteries, the parietes must be weakened ^ this cannot 
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lie aybided^ and we therefore take means to support tho weak point, 
and p^eVerit the risk of a hernia occurring, by appropriate dressing* 

The great risk, however, in abdominal wounds is penetration into 
the cavity of tlie abdomen, and lesion of some of the contained viscera. 
Here, as in the cliest, wo should not be too anxious to make a correct 
diagnosis at first, by probing, for we may safely trust to the indications 
which will be given if any lesion of the abdominal organs has occurred. 
We must be very careful, liowever, in forming an opinion as to what 
part of the viscera may liavc been wounded, for the viscera of the 
abdomen arii subject to groat changes in tlieir position, according to their 
degree of distensioii. 1 have seen a wound about midway between the 
lowest rib on the right side and the umbilicus, where the stomach was 
injured, wliich could not liai)pen in ordinary conditions. The wound, 
liowever, was r<'ceived sliurtly after dinner, when the stomach was fully 
distended. In a few liours vomiting of blood came on to a considerable 
extent, and the man died within twelve liours in great agony from 
acute peritonitis. In this case the distension of the stomach explains 
its being wounded in so unlikely a position. In small jninctured wounds 
w^o cannot be, sure what jjart is injured, except, perhaps, the stomach, 
ill which c.ase the charact(T of the vomiting wdiich occurs speedily, 
shows the nature of the injury. 

Tlie principle of Tmifmeat the same in all cases : whenever there 
.is a suspicion that the viscera arc wounded, we should ^ive opiates 
int(3rnally, and also (►piate eucmata As regards food, the less given 
the better ; ice or iced milk may be given, but the use of nutrient 
cnemata is perliaps the best method of nourishing the patient for the 
first day or two. The object is to avoid everything likely to excite the 
peristaltic movements of the intc'stine, to allow the wound in the 
viscera to become covered over with Jympli, and to prevent the possi- 
bility of tlie ])arts luniig disteri(lc<l with food. The risk of internal 
hfemorrhage cannot l)e guarded against, the only thing wt can do is to 
ap})ly cold and exhibit ergotiii hypodermically ; but, after all, these are 
veiy trivial measures when the vessel ivouiided is of large size. Some- 
times wc are able to tie the wouiHle<l vessel ; but in these cases the 
amount of injury done renders the case a very hopeless one. I have 
seen a case where a portion of the bowel wdtli the mesentery was in- 
jured, and branches of the mesenteric artery torn, in which I was 
able to tie tlio woumh^d vessels ; but in such a wound, whilst the 
surgeon is bound to arrest Jitvinorrhage and use every ]>r(?caution, it is 
evident that the chances of a favouraldc result are very small. 

In some cast's of penetrating wounds of the abdomen a direct trau- 
matic hernia may take place ; the Vjow'cIs are protruded through the 
wound. When this happens, the intestine must be (ixamined carefully 
to see if it is w'ounded, and also to sec that no arteries are injured. 
Where a penetrating wound of the abdomen, with protrusion of the 
viscera, has occurred, ^ve find that in most cases, from the patient fall- 
ing on the ground, a quantity of dirt and dust has lodged on the sur- 
face of the intestines. The intestine must tlierefore be washed to get 
rid of this, and this is done by pouring lukewarm bo|^ic or weak 
carbolic lotion very gently upon it, without handling it much, though 
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we may turn over convolutions of the gut to see if any part of ii fea$ 
been wounded, whether any perforation of the bowel has taken place, 
or any bloodvessel at the root of the mesentery been injiueA 
the intestine is wounded we may introduce a few points of henacig-. 
bone or glovers’ suture, of carbolised catgut, if the wound be smalL;/:^^ 

When the wound is larger the same suture may be used, but thtC- 
chance of recovery is much less if we stitch it up and return the bowd 
into the cavity, than it is if wo make an artificial anus, and so allow 
tlie fseces to pass by the external wound. A large wound of the iur 
tcstiue is always a most unfavourable condition. If the upper portion 
of the jejunum be wounded, the prognosis is very unfavourable, for 
then the food is not fully digested, and the patient is likely to die from 
inanition, independently of the peritonitis and other conditions which 
may arise. 

If the bowel be not wounded it should be returned into the cavity 
of the abdomen. In returning a considerable portion of the small 
intestine, there is a very great risk in pushing it inwards, especially if 
the wound be not very large, that it may be pressed up between the 
fascia transversalis and the muscles, or between that fascia and the 
peritoneum. The portion of the intestine is thus pushed back out of 
sight, apparently within the abdomen, but really external to the deep 
wound in the peritoneum, which is probably small. The protruded 
portion of the gut will thus become constricted. Hence we should 
always follow the intestine with the finger during reduction, to make 
sure that it passes fairly back into the abdomen. I have seen more 
than one case in which the above-mentioned accident has happened. 
If we find, on passing the finger deeply, that the opening in the peri- 
toneum is small in proportion to the mass of intestine protruded, we 
must enlarge the opening so as to allow the reduction of the bowel to 
be eflected without force or much manipulation. When the intestine 
is completely returned we stitch up the external wound with deep 
sutures, after having first checked all bleeding from its margins. Then 
a pad and a spica bandage are applied as after the operation for hernia, 
so as to support the weak point of the abdomen, and prevent protru- 
sion recurring. 

Opiates must be given, to procure rest and allay irritation in the 
part which was protruded, and also to prevent the action of the bowels 
for a time, for if they begin to act soon after the accident the irrita- 
tion produced may give rise to acute peritonitis. 

In some cases a small portion of gut may be protruded from the 
deep wound between the muscles or under the integuments, without 
appearing externally. If not noticed this may become constricted. In 
such circumstances the symptoms of acute incarceration, or strangur 
lation of the intestine, 'will supervene, as in hernia ; and when there is 
much pain felt locally, and some fulness near the wound, with vomiting, 
or tendency to vomiting, no time should be lost in enlarging the 
wound, to examine and return the gut or omentum if protruded. 

PERiTONfTis is one of the most dangerous complications of wounds 
or operations in the abdominal wgion. The symptoms which indicate 
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it ioB, pain, of an acute, burning, and persistent (not spasmodic) 
character, extending gradually from the vicinity of the wound over the 
whole abdomen. This pain is greatly increased by pressure over the 
abdominal surface, or by stretching out the lower limbs. The patient 
generally lies with the limbs drawn up and the thighs flexed on the 
pelvis, to relieve tension. The features at first are flushed, and have 
an anxious expression ; the skin is hot and dry^ and the urinary secre- 
tion diminished. The pulse varies from 98 to 120 beats per minute, 
and has a hard wiry feel. The tongue is at first of white milky 
appearance, but soon becomes foul and loaded. As the disease pro- 
ceeds, the belly becomes tense and tympanitic, and vomiting super- 
venes, at first of a bilious character, but subsequently of dark greenish 
watery fluid. When the disease progresses to a fatal termination the 
vomiting, or the attempt to vomit, becomes almost incessant The 
features become sharp ; the pulse increases in frequency, but becomes 
weak and irregular, and the patient gradually sinks. 

The pathological conditions resulting from peritoneal inflammation 
are, increased serous effusion and exudation of plastic lymph.. In the 
acute sthenic form of the disease, the soft plastic exudation is thrown 
out rapidly in large quantities, matting the convolutions of the intes- 
tines by adhesion of their i)eriton‘val surfaces, and interfering with their 
functions. In cases where thb acute action is overcome, and the 
patient survives, the soft recent adhesions gradually become elongated, 
and of filameftttous character. In some forms of peritonitis, and when 
the action is limited, the surface of the membrane loses its smooth 
glistening character, and becomes rough and granular from deposit of 
lymph on its surface, a condition often met with in strangulated hernia 
in a portion of bowel above the protrusion. In some instances the very 
intensity of the action would seem to prevent organic change. Thus, 
in two cases of rupture of the bladder, where the patients suffered from 
all the symptoms of intense peritonitis, I found no apparent change in 
the peritoneum, no increased vascularity, no recent adhesions or flakes 
of lymph, and no effusion, with the exception of about two ounces of 
turbid fluid, of a urinous odour, in the recto-vesicle pouch of the peri- 
toneum. It seemed as if the very excess of the disease had so 
depressed the vital powers as to prevent the plastic or serous effusion 
taking place. 

The prognosis in surgical peritonitis following a wound, or arising 
during the progress of a hernia, is much less favourable than in ordinary 
idiopathic peritonitis. Hie Treatment will be modified by tlie nature 
of the wound and other circumstances in individual cases, but the 
general indications are, to allay pain by the exhibition of opium, either 
alone or in combination with calomel, and given at intervals of three 
or four hours — warm fomentations over the abdomen at and near the 
wound, and tlie application- of a blister over the belly at a part more 
remote? from the wound. In surgical peritonitis it is not voiy often 
that the patient can bear depletion. In cases of wounds the previous 
loss of blood, and in cases of heniia the exhaustion consequent on the 
diseased condition generally, contra-indicate it. In soi^^e cases, how- 
ever, of young robust patients, or when the pain Is very acute and the 
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pulse hard and firm, depletion by leeches over the abdomen 

Venesection may be used advantageously at the early period of 

easerl action, hut not when elfusion or tympanitis has sot 

use of laxatives must depend on the state of the viscera. In 

cases of surgical peritonitis we require to keep the intestines 

for a time at least, and therefore we refrain from using this class: of 

reinedifjs. ' 

In your practice as surgeons you will he frequently called on to 
y)erform Paraokntesis Abdominis, for the purpose of drawing off ool-, 
lections of serous faiid in cases of ascites. In the majority of such 
cases the surgeon ir called in by tlie medical attondant to perform the 
operation, in consofpicnce of the accnmnlation of fluid interfering with 
the respiration and circulation. From the vcny nature of the originat- 
ing causes of the effusion in most cases of ascit(is, tapping the abdomen 
is had recourse to rather as a palliative tluin as a curative Oj)oration. 

1 have, how'ever, seen some instances whore certain amount of organic 
affection of the kidney was the cause, and Avlicrc all diuretic remedies 
had lost their effect, in which the ox»eration of paraecntesis not only 
relieved the patients te]rii)orarily, hut the mctliciiuil rtunedics seemed 
to regain tlieir effect, and the action of tlie kiffnt^y was restored. Jn 
some, of these cases the patients recov(‘red ami livtal for years after- 
wards. These, liowever, arc oxco])tional cases: in most instances the 
fluid rapidly reaccurnnlates, and the o}>eration io([uir(*-s to* ho repeated 
from time to time to afford relief. The o]>oration, therefore, should 
not be hastily performed at first, until other rtnuedics have failed to 
diminish tlie collection, or when it is interffiring with the function of 
respiration. In all cases the surgeon must satisfy hini.self avs to the 
diagnosis and state of the patient l)efore operating, for sad inistak(?s 
have occasionally occurred, lii ascites the lluitl colU^ct.s graxliially, a.)ul 
is not confined at first to one shio, as in ovarian dis(^as';. TJie abdomen 
is equally distended throiighont, the fluid Iving i'l front of the inti^s- 
tines, except in some cases where previous adhesions limit the fluid in 
certain directions. In all cases, -iH^rcussion and pal[)ation of the dis- 
tended abdomen should be carefully employed, to ascertain whether 
the swelling is cau.se<l by fluid, and also tlie relation of the hollow 
viscera in each case, for the* colon has been punctured through csireless- 
ness in operating. It soineAimes ha])|K*ris that in cases of acute or 
subacute peritonitis a form of acute ascites takes place ; but iritej fcrence 
in such cases is generally disastrous. The fluid drawn off forms a . 
gelatinous mass as it cools, and the tomf)orary relief afforded its 
removal is soon followed by fresli exacerbation of peritonitis, accom- 
paniod with typhoid symptoms. In such cases the symptoms must be 
very urgent and painful to warrant interference ; and from what 1 have 
seen I would say it is better not to interfere at all. 

When, however, you have satisfied yourself of the propriety of 
performing paracentesis, the operation, though a si)nple one in itself, 
requires some careful anangoment of the,i)atieiit. If the fluid be care- 
lessly or too n.})idly drawn off, fatal syncope may be induced, or dis- 
tended veins suddenly deprived of the equal fluid siippoH might giv^ 
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aud internal bleeding prove fatal. The patient should be seated 
'dn ‘the front of the bed, supported by pillowa A broad cotton binder, 

aVeacSh end into three tails, is placed round the patient, the ends 
crossed behind, and given in charge to two assistants, who, by drawing 
them in opposite directions, tighten the binder as the fluid escapes, 
and thus keep up equal pressure on the abdomen during the operation. 
A longitudinal slit is made in the bandage in the middle line, so as to 
enable the surgeon to ascertain the position of the umbilicus. The 
point of election for puncture is about midway between the umbilicus 
and pubis, or rather nearer the umbilicus. In all cases the patient 
should be made to empty the bladder, or the catheter should be used 
as a precautionary measure, to ensure the bladder being below the 
level of the pubis. The operator then inserts the trocar and canula 
exactly in the middle line corresponding to the linea alba, at the point 
of election already indicated. If ho uses a large trocar, be should, as 
he withdraws it from the canula, place his finger slightly over the 
orifice to moderate the gush at first, and then the binder is gradually 
tightened as the fluid is drawn ofi‘. It occasionally happens that 
towards the latter part of the operation the flow of the liquid thnmgh 
the canula is suddenly interrupted : this is due to some part of the 
omentum or intestine falling over the orifice. In these circumstances, 
by a slight change in the position of the patient, or by .gently pushing 
aside the obstruction with a probe introduced through the canula, the 
flow is re-established. 

When the operation is completed, the split ends are brought round 
and pinned in front to give su 2 )port. A small piece of adhesive plaster 
is placed o\’or the puncture, and the patient placed in bed. During 
the operation a little wine may be given if the patient feeds faint ; and 
he may require to be j)laced recumbent if very weak. 

If the puncture be made at the part of the abdomen I have indi- 
cated, bleeding cannot take jdace, except it be from distended veins, 
or some peculiar condition of the imrietes. 1 recollect one case in 
which 1 was asked to oj)erate, because on a previous occasion, when the 
patient was tapped, very i)rofuse arterial hajmorrhage had taken place. 
On the occasion 1 performed it all went prosperously, but about a year 
afterwards the woman died, and I was present at the examination of 
the body. There was malignant disease of the uterus, and the lower 
and forepart of the parietal peritoneum was covered by a growth of a 
pulpy or spongy and vascular character, about three-fourths of an inch 
in thickness. This had been punctured in the first tapping, and my 
puncture had merely escaped touching it hy about halt-an-inch. That, 
however, was the only case in which I ever knew of active bleeding 
taking place when the puncture was in the middle line. 

Abscesses in the Abdominal Parietes require great care to be 
exercised in their diagnosis, in case they should be mistaken for other 
diseases, and wrong treatment adopted. 1 have occasionally seen a 
low form of suppumtion over and along the course of the spermatic 
cord in the inguinal canal, where the progress of the dii|Beased action 
was slow, and yet attended with great pain and general irritative fever. 
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lit such cases the swelling U seen and felt superficially; but the |ii 
deeply seated, and requires to be evacuated by cutting down upesut^ 
canal, as in a case of hernia, to avoid risk. 

Wo not urifreqnently meet with Extra-Peritoneal CELLULITIS at 
different parts of the abdomen. The most usual locality of this fom. 
of diseased action is the iliac fossa of either side. But it occurs gener- 
ally in tlie right iliac fossa, in the loose connective tissue about the 
caput coecum coli (perityphlitis). Extra-peritoneal cellulitis, however, 
may occur at any part of the abdominal parietes, and we occasionally 
see it in the form of apparently circumscribed swelling or abscess, high 
up in the unibilicai or hypochondriac regions. Tho diseased action is 
often traceable to some local irritation — the presence of undigeste4 
matters, as portions of bone, fruit stones, and the like. At other 
times the history is more- Obscure. The patient’s digestive functions 
may liave been disordered, and the patient may have suffered from 
continued flatulence. Then pain of a peculiar but subacute character 
is complained of, and referred to some exertion or strain. There is 
often a distinct rigor felt at first, but ia otlier cases only some slight 
chill incss. Deej)-seated hardness can be felt, and percussion is dull 
over the part. The pain, though not always acute, is persistent and 
sickening, and the general health is affected perhaps to a greater degree 
tlian the amount of the local disease would set'in to account for, except 
we keep in mind its true nature and the relation to the viscera, and the 
probability that in many cases the general disturbance of the digestive 
organs has culminated in the local inflammation. In cases where the 
diseased action proceeds slowly to suppuration, the local induration 
and the anxious cachectic look of the patient may even lead to a sus- 
picion of malignant disease, lii the more ordinary form of j)prityphlitis 
the disease generally runs its course more rapidly, and there is less 
difficulty in diagnosis than in the limited cellulitis under other parts of 
the abdominal parietes. 

In cases of extra-peritoneal cellulitis there may be a great amount 
of inflammatory infiltration, with rigors and sympathetic fever, and 
yet, under prof»er treatment, tlie effusion may disappear without sup- 
puration taking place. 

We should therefore be very cautious before making incisions in 
such cases. It i.s w'ell to w^ait a little for decided symptoms of suppu- 
ration before cutting through the parietes. 

In iliac abscess wlien an opening is indicated, the incision should 
be made in tlie line of Poupart’s ligament, near the anterior superior , 
spine of the ilium, unless the abscess be pointing elsewhere, arid then ’ 
we follow the indication afForded by the natural process. The after- 
treatment is the same as that of an ordinary abscess, only we require 
to watch lest ulceration of the liowel should occur, and fsecal fistulA - 
should form. In cases of circumscribed abscess in the iliac fossa in 
connection with tlie intestine, the ulceration is sometimes large, and 
leads to artificial anus. This form of artificial anus is said to be more 
difficult to h^^l than that arising in gangrenous hernia, but my experi- 
ence of a few cases of this kind, which have come under my own care, 
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' -’They all did well ; the opeaihg ' contracted, and the 
,: Iftpduteiit niArtters gradually passed by their natural channel as the 
;^4Sund healed, and no surgical interference was required. 

When purulent collections in the iliac fossa on the subperitoneal 
anrface of the fascia are chronic and diffuse, they may closely simulate 
femoral hernia. The internal cribriform fascia in the first instance, and 
< next the external cribriform fascia, yield before the gradual pressure 
of the pus, and a rounded swelling is felt at the femoral ring. The 
swelling is projected more distinctly wlien the patient coughs, and it 
, communicates a feeling of impulse to the finger. Tltere is no acute 
pain ; merely uneasiness. When the patient is placed recumbent the 
swelling returns into the abdomen, and if the finger be. placed over or 
pressed upwards into tlic femoral ring, and the patient desired to rise 
up, the swelling is retained ; but wlien the pressure of the linger is 
removed, it again reap})ears. Now these symptoms are very similar to 
those of femoral hernia, but there is usually something in the app^r- 
ance of the patient, or in the history of the case, that leads ns, if we 
be on our guard, to arrive at a riglit conclusion. Amongst oUier diag- 
nostics I would direct your attention to the fact that in such cases, 
although we call roiluce the swelling readily enough, and can retain it, 
as alrt'ady stated, by i)ressure for a tiin(% yet gradually it descends ; 
or if a truss has been used, the dwelling makes its way from under the 
pressure, however accurately the tniss may fit. In such cases the 
ordinary treatment of chronic abscess must be had recourse to. 

The terms liUMBAH and PsoAS Ansf^Ess are used to denote sub- 
acute or chronic purulent collections arising in the substance of the 
psoas muscle or the cellular texture around it, and ani very generally 
connected with caries of the %nirt(‘braa. Sometimes tJie collection of 
matter is somewhat circumscribed, aud projects or points in the lumbar 
region at tlie anterior free margin of the rpiadratus lumbomrn muscle, 
and then it is termed a lumbar abscess. More frequently, however, the 
pus burrows dowMi along the j)soas muscle into the iliac region, passing 
below the fascia iliaca, and i)oints at the upper and inner part of the 
thigh under the iliac portion of the fascia lata, having followed the 
course of the psoas tendon to its insertion, and in such circumstauces 
it is termed a jisoas abscess. In treating this form of abscess, whether 
we open it in the Inmhar or crural region, we must bear in mind that 
it generally arises in connection with an unhealthy state of tlie consti- 
tution, and hence tliat, under any method of treatment, irritative fever 
may supervene. 

When the matter is homogeneous, and not curdy, we may draw off 
the pus by means of the aspirator, the exhausting syringe, or with 
tubing under water, as 1 described when lecturing on chronic abscess ; 
hut if, as is generally the case, the pus is of unequal consistence, it is 
better to make a free incision to permit of the j>us being fully evacuated, 
and in doing this you may use a jiiecc of folded lint, soaked in carbo- 
lised oil, laid over the part. The incision should be made through one 
fold of the lint, and then the other fold allowed to falh over it ; the 
pus escapes by the sides, or soaks through, and when the pus has all 

3 R 
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(Reaped, the cavity should he syringed out with carbolic or boradc 
lotion, a fresh piece of oiled lint is laid over the opening, and covered 
with gutta-percha tissue, and a soft towel folded is placed over all, sup* 
ported by a bandage ; or the special antiseptic method may be followed. 
If any irritation follows, this dressing must be removed, and ordinary 
poultices, or cotton wool soaked in warm water and covered with 
gutta-percha tissue applied. Subsequently the cavity may be washed 
out with weak carbolic lotion, or the chlorinated soda lotion, or watery 
solution of iodine. When the abscess projects, and requires to be 
opened in the inguino-femoral region, you must keep in mind the 
position of the great vessels which are sometimes displaced by the 
collection ; but the more general risks are injury of the saphena vein,' 
or branches of the inguino-pudic artery, or branches of the internal 
circumflex artery; and hence the incisions should be made after 
careful examination of the prominent part of the swelling, to avoid any 
large superfleial vein, and to ascertain that no artery is felt pulsating 
at the point you intend to make your incision or enter the trocar. 
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HtiUNiA : Definition of the term— Mechanism of Abdominal Hernia, and Mature of 
the Protrusion — Formation <‘kf the Hernia] Sac, and its relations to the Visceral 
Perit.oiicnin — Structural Changes whicli the Sac and its contents undergo — the 
Fascia Projrria : wliencc derived ajid how distinguished — Contents of the Sac — 
Eiitcro<*cl(i — l^’piplocclo- Kntcro-epijdocelc — (ieneral Diagnostics and ClaKsitica- 
tion of llerniic : its Symptoms and predisposing and exciting Causes — Mr. 
Vincent’s views on the Action of the Diaphragm — Treatment of Reducible 
Hernia — Ajridication and Adaptation trf Trusses. 

In entering upon the subject of Abdominal Hernia, I cannot help 
feeling how inuilequatoly 1 can treat of so important a department of 
surgery in the sj^ace 1 can devote to it in a course of Lectures in which 
sf» many other diseases must be considered ; and I feel the difficulty all 
llie more, perhaps, because 1 have had, owing to various circumstances, 
a larger amount of experience in hernial cases than falls to the lot of 
most surgeons. This renders tlie task of condensatifm more difficult ; 
for, witli the practical kuowh’dge that there arc scarce* ly any two cases 
of hernia exactly alike, and that these individual ])eculiarities have im- 
portant hearings on tlie jjractice in each case, it is not easy to lay down 
a few general piinciplcs when exceptional conditions are so numerous. 
The value of experience in such circumstances is rather iu regard to 
details and emergencies in complicated cases. I shall, however, 
attempt to bring before you, as succinctly as I can, some general prin- 
ciples of action, embod^dng and founded on results tested by my own 
experience. 

By the term hernia we mean a protrusion of a part of the viscera 
through some weak point in the abdominal parietes, generally through 
some natural canal or opening wdn’ch iias become dilated, or through 
some adventitious aperture, caused by separation of aponeurotic fibres, 
from distension of the abdominal parietes. Except in cases of direct 
penetrating wounds, protrusion from forcible laceration of' the abdo- 
minal walls must be very rare, if it ever occurs. Hence the popular 
term, Rupture, so frequently used to designate this disease, is an im- 
proper one, and likely to mislead as to the true state of matters. 

I have said that the protrusion usually takes place through sonae 
natural opening or along some natural canal. It does so by slowly 
distending the apertures through which it passes. Or it may happen 
that the natural structures passing through a canal may, owing to 
disease, become increased in bulk, dilate the passage, and lUbsequently 
return to their natural size, or undergo atrophy. In consequence of 
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these changes the calibre of the canal is relatively increased, and a 
hernial protrusion will be likely to occur. Thus I have known a , case 
in which, after subacute oychitis and swelling of the spermatic cord 
had existed for some time, these structures became completely atro- 
phied, and a hernial protrusion took place and became strangulated. 
The same tendency exists after the cure of cirsocele, where the inguinal 
canal has been dilated by the varicose veins of the cord. Again, in 
consequence of continued distension of the abdominal parietes, from 
any cause, the fibres of the aponeurotic portions become stretched and 
separated, or apertures for the transmission of bloodvessels may be- 
come dilated, ainl thus weak points are created, through which, under 
certain circumstances, heniite may occur. Wo have examples of these 
last-mentioned conditions leading to liernia, after ascites, or in females 
after repecited pregnancies. In such cases the textures which have 
been temporarily distended become relaxed, and their fibres stretched ; 
and under these circumstances ventral or umbilical hernia? frequently 
occur, without any rupture of the parietal stnicturcs. 

Having considered the manner in which hernia usually takes jdace, 
I next proceed to point out to you the nature or character of the pro- 
trusion. In general terms a hernial protrusion may be said to consist 
of some portion of the hollow viscera of the abdomen, or of the floating 
omentum, or of both, invested by a ])rotrusion of the parietal peritoneum, 
which is termed the lieruial sac. The nature of the hernial sac, in 
relation to its contents and the abdominal walls, and the structural 
changes which it undergoes, are of great practical importance in refer- 
ence to diagnosis and treatment. We also require to notice tlie excep- 
tional cases in which the sac is absent. 

If we examine the interior of the abdomen in its natural state wo 
observe that the peiitoneum is reflected from off the viscera, on the 
inner surface of the parietes, to which it is closely connected at some 
points, hut more loosely at others, to admit of the varying distension 
and movements of the abdominal viscera. When we look at the 
parietal peritoneum where it covers the deep opening of the inguinal 
canal, or the? deep femoral ring, w^e notice a sliglit indenUition or de- 
pression, eoiTCspoiiding to tliese apei*tures, — digital fossse of the periton- 
eum, as they are termed anatomically, from the resemblance of the 
depression to a slight indentation caused by the tip of the finger. 
When a hernia begins in either of the situations indicated, the pressure 
of the descending protrusion impinges on this shallow pouch, which 
gradually yields before it, so as to form its investing covering or sac, 
and so in other forms of hernia, with slight modifications. 

If you have followed my description of the formation of the sac 
from the parietal peritoneum, and recollect the relations of the visceral 
peritoneum, you will easily understand that the exceptional cases in 
which the protruded viscera have no peritoneal sac are rare, and almost 
liiaited to hernia of the iliac aspect of a portion of the caput ccocum 
coli where that viscus is not invested by the serous membrane. It does 
not follow, however, that the sac is absent in all cases where the caput 
coscum coli forms the protrusion. I have operated on cases of both 
inguinal and femoral hernia containing the capnt boscum; in all of 
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them the perifcaneal ssus ttm present as tisual, and opened, though in 
^ducing the intestine its extra-peritoneal surfape came into view. I 
apprehend that the manner in which the ccecum descends makes the 
difference. If it be pushed down, so turned on itself as to present its 
iliac or extra-peritoneal aspect, then the sac will be wanting ; but in 
my own cases I have never met with this condition. 

Congenital hernia is sometimes nientioned as another example, but 
not correctly, for in it that continuation of the general peritoneum 
forming the tunica vaginalis is the sac of the protrusion. The serous 
sac projected before a hernia is at first loosely connected to the sur- 
rounding textures, and its contents are free and unadherent. In old 
hernias, however, the sac is generally more or less adherent by its 
posterior aspect, and very frequently closely adherent to the parts more 
immeiiiately covering it. In small femoral hernia? we often find the 
fascial coverings, the glands, and the sac, all inseparably blended. 

Perhaps the most important conditions of the sac are those struc- 
tural changes which take place in it, and the adventitious connections 
formed I'ctweem it and its contents. The portion of peritoneum form- 
ing the sac is liable to alteration in consequence of long-continued 
irritation, abnormal nutrition, and inflammatory action, resulting in 
plastic deposit, thickening, and adhesions of the visceral contents to the 
sac. These adhesions may be either short and close, or long and fila- 
mentous,, and of course interfere more or less with the functions of the 
viscera and the rediicibility of the hernia. The whole sac may be 
enormously thickened and altered in appearance and structure, so as to 
lose all semblance of serous membrane, as you may observe in the sac 
of an old scrotal hernia. Generally, the body and fundus of the sac 
retain their natural apjiearance, or arc but little altered; whilst the 
neck, or those parts wliicli are subjected to constriction and pressure 
by tlie resisting structures of the apertures or canals through which 
the hernia is protruded, become thickened, condensed, permanently 
niirrowed, and resistant. It is owing to this alteration in stnicture 
that the neck of the sac is so frequently the seat of constriction in 
hernia. In the same changes we find au explanation of constrictions 
at different parts of the sac — teamed by French writers' “ sacs aux 
collets.^’ A protrusion has existed of a small size for some time, prol>- 
ablya truss has been worn, and the neck of the sac has become contracted 
and thickened ; a larger protrusion pushes down before it the old sac 
with its constricted neck, and this may give rise to special difficulties 
in operating should the hernia become strangulated. (Sc^e case of Peter 
B. in Clinical Cases.) When the sac is thin, tlje continuous pressure of 
its contents seems to efface it at some paris. I have soon two instances 
of this in old ventral hernia?, where the omentum was adherent to the 
subcutaneous fat, whilst the sac was perfect at all other j^oints. This 
change, however, must be exceedingly rare, and I have never met with 
it in any form of hernia but the ventral. 

The coverings of a hernial protrusion vary according to the part at 
which the protrusion occurs ; but there is one covering which requires 
to be specially noticed — namely, that layer of condensed^fibro-cellular 
tissue termed the fascia propria of a hernia. This, the immediately 
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mv6Bting covering of the sac, is derived from the margins otf the deep 
opening through which the hernia has protruded. The deep 'ring or 
aperture is in some fascial or aponeurotic structure, and the margins of 
the opening are not defined and abrupt, but are gradually prolonged 
downwards in a funnel form. Thus, for example, in oblique inguinal, 
hernia the margins of the deep ring in the fascia transversalis are 
gradually prolonged on the spermatic cord; and when the hernia 
occurs the sac and its contents are insinuated in front of the cord, 
beneath this layer, and hence it receives the title of the fascia propria 
of oblique inguinal hernia. Now, this layer of thin condensed fibro- 
cellular tissue, from whatever source derived, lies in close contact with 
the sac, and is moulded to the form of the protrusion which it invests. 
Like the sac itself, this fascia is subject to pressure, and gradually be- 
comes thickened and condensed ; portions of its deep surface, or of the 
fine extra-peritoneal cellular tissue often adhere to or closely embrace 
the neck of the sac, so as to form a constriction which may appear to 
be in the structure of the sac itself ; and yot, by carefully dividing this 
condensed tissue, the constriction may be relieved and the protrusion 
returned without opening the sac ; and it is therefore important to 
keep this in mind in reference to the extra-peritoneal operation for 
strangulated hernia. Another thing to recollect is, that during an 
operation this texture, in cases of strangulated hernia, especially in 
femoral hernia, is fine, smooth, and not unlike the sac itself when 
closely applied over the swelling. You will, however, generally be 
able to satisfy yourself of its real nature by observing that it is 
prolonged indefinitely upwards on the swelling, owing to its continuity 
with the margins of the aperture through which the hernia protrudes. 
Whereas, when the sac is fairly exposed, the sharp defined margins of 
the aperture can be felt, though tightly constricting the protrusion. 

Ihe contents of the hernial sac may consist either of intestine alone, 
constituting what is termed enterocele ; or of omentum only — epiplo’celc ; 
or of both intestine and omentum — entero-epinlocele. The portions of 
the hollow viscera wliich may form the contents of the sac are vai’ious. 
Different parts of the colon or of the small intestine, and even the 
urinary bladder, have been found in hernial tumours. Tiie portions of 
the intestine, however, most frequently met with are the ileum, occa- 
sionally the lower part of the jejunum, of the small intestine, and the 
caput coecum or part of the sigmoid flexure of the colon in the case of 
the large intestine. The presenc.^, of omentum in the sac will modify 
both the physical and general diagnostics in reducible hernia, and will 
to some extent protect the intestine in cases of constricted or strangulated 
hernia, by diminishing the direct effects of the constriction on the 
intestine. 

The diagnostic symptoms of hernia, in reference to other abdominal 
swellings, will be better discussed when speaking of the special hernifie. 
At present 1 shall merely indicate the absolute diagnostics in a case of 
simple reducible hernia. These may be described iii general terms as 
consisting of a colourless elastic sweUing, more or less distinct, at some 
part of the ajjdominal parietes, which has either appeared gradually, or 
been first noticed after some sudden effort. When the hand or finger 
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is Implied lightly over the ewelling, and the ps^ient ie dosired to cough, 
a distiiiet and dhrect impulse is communicated to the tumour, and prob- 
ably an increase in its bulk takes place. On laying the patient in the 
recumbent posture, the protruded parts generally return spontaneously 
into the abdomen, or the slightest pressure effects their reduction. If, 
after reduction of the swelling, the linger be passed upwards, the 
aperture through which the protrusion had descended will be felt ; and 
if the finger be kept there, and the patient desired to resume the erect 
position, though impulse will be felt against the finger, the protrusion 
will be retained. On removing the finger it will agjiin descend. If 
the protrusion is composed of intestine, the return of the gut is attended 
with a peculiar gurgling sound. When the protrusion is omental, the 
swelling is not elastic, as in the case of intestine ; it has a doughy feel- 
ing, the impulse or coughing is less distinct, percussion over the swell- 
ing is dull, and the reduction of the mass is not so readily accom-, 
plished as in the case of protruded intestine — the last portion requiring 
the same amount of manipulation to return it as the mass, and there 
is no gurgling sound as in the case of the intestinal protrusion. The 
clearness or dulness on percussion cannot be altogetlier trusted to, for 
in many cases of hernia the intestines are distended with fseces, solid 
or fluid, with little or no gaseous contents, and then percussion gives a 
dull sound. % 

The general symptoms present in a reducible hernia are not very 
marked. In some instances, when the protrusion first comes down, 
the patient feels sick, has griping pains in the abdomen and in the 
swelling. In cases of large omental protnision there is usually a 
peculiar dragging sensation at the stomach, accompanied with nausea, 
and even slight vomiting, although there may he mo constriction. In 
many cases of reducible lieniia tlie patients feci so little uneasiness 
or pain that tliey too often overlook or under-estimate the seiious 
character of the swelling, and satisfy themselves with returning it 
when uneasy, without even consulting a medical practitioner, or wear- 
ing a truss. 

We now proceed to consider the causes which lead to the protru- 
sion. These are divided into predisposing and exciting. The pre- 
disposition to hernia consists in any defect, either congenital or 
acquired, in the abdominal parietes, which renders them less able to 
resist impulses which project the viscera against the weakened parts, 
and are similar, or rather the same, conditions I have already men- 
tioned when describing the descent of a hernia. The exciting causes 
are chiefly due to the action of the abdominal muscles upon the con- 
tained viscera, forcing them towards the weak points in the parietes. 
This may occur under different circumstances — as, for example, from 
some sudden and violent effort ; or as the result of frequent, though 
less violent, muscular efforts continued during a long period of time, 
as in certain chronic diseases, such as stricture, or enlarged prostate, 
when the abdominal muscles are called into action to assist the mus- 
cular coats of the bladder to overcome the obstruction ; or in cases of 
chronic bronchitis, where the diaphragm and other abdominal muscles 
are called into action by the constant efforts in coughi&g. lu either 
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the sudden or more chronic form, if you recollect the aud 

mobile nature of the floating viscera, and consider the effect: ^oduc^| 
on thorn when pressed on from above and below by the o^pi^hg: 
forces of the diaphragm and levator ani, and from before and laietaUj: . 
by the recti, oblique, and transversales muscles, you will understands 
how the elastic mass so compressed tends to escape towards the leas^t 
resisting points of the parietes, and to be protruded, cither suddenly 
or gradually, at one or other of the weak points, according to circum- 
stances. 

In regard to the part at which tlio protrusion may take place, that 
will depend partly on some predisposing weakness in structure, as 
already explained ; partly on the shape of the abdomen and pelvis; 
and partly on the form of the diaphragm, as tending to cause the 
force to impinge upon certain points rather than others. The late Mr. 
Vincent, in liis work on Svrfjical Pracfkc^ explains this effect produced 
by the diaphragm by reference to its figure and tho curves of its 
muscular fibres. “The figure of the diaphragm,” says he, “is that of 
an arched dome ; but having a tendinous expansion in tlie middle, it 
is divided into tAvo arches of muscular fibres. Now it is clear that if 
a muscular fibre take a curved form, every point in tlic curve will act 
in the direction of the versed sine to that point; or, Avhat comes to 
the same thing, to the perpendicular of the tangent of tho point. If 
tho curves of the diaphragm Averc those of a sphere, these perpen- 
diculars Avould all concentrate in one i>oiiit ; but tliis not being the 
case, the perpendiculars Avill be directed nioie copiously on some 
directions than on otlicrs — that is, the action of the muscle will bo 
transmitted Avitli greater force to some i)arts of the boundaih^s of the 
abdomen than to others, and thus determine the seat of hernia. If 
the chest be narroAv the direction of the accumulated imjmlses may 
fall low, as well as if the distance from the diapJiragm to the pelvis 
be but little, and so an increased impulse may be directed to the 
femoral ring, accounting for tliis seat of liernin in females. It is by 
no means uncommon to see an immense buiging above Poupart's 
ligament. Tlie aponeurosis of tho cxteraal oblique ap])ears to bo 
extenuated iu these cases, and to yield prodigiously, so as to put on 
the appearance of a ventral rujAture, the part being poAverfully forced 
out on the patient’s coughing. This is cleiurly the effecb of the action 
of the diaphragm, by which the accumulated forces arc directed to 
this spot.” 

Wo come now to the classification of hornia5, under tho two heads 
of Eeducible and Irreducible. Tliese terms scarcely require any ex- 
planation. By the former we mean a liemia which can be reduced or 
returned into the abdominal cavity by gentle manipulation and atten- 
tion to position, or Avhicli even returns spontaneously when the patient 
is placed in the recumbent posture. The objective and general symp- 
toms of reducible hernia I haA^e already described A\dieii speaking of 
the diagnosis of hernia, and I need not repeat them, but merely advert 
to its Treatmmt^ which consists in the reduction and retention of the 
protrusion. Eeduction is accomplished by placing the patient recum- 
bent, with the* shoulders and pelvis slightly raised, and ihe lower limbs 
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flexed itm tie |>elvis, so as to relax the abdcmmal la^ whilst, to 
prievent the undue action of the diaphragm, or straining, the patient is 
de^red to keep his mouth open. Then, whilst with one hand the 
surgeon presses the swelling from below upwards, he, with the fingers 
df his other hand, regulates the direction of the pressure at the neck 
of the swelling ; prevents the protrusion from overlapping the margins 
of the opening and being pressed against them, and guides it back- 
wards into the cavity. In many cases the protrusion recedes ^ the 
moment the patient lies down. 

Beduction having been accomplished, we then take measures to 
retain the viscera within the abdominal cavity. This is effected by 
means of pressure accurately applied over the aperture through which 
the hernia had descended. As such pressure requires to be maintained, 
it can only be done effectually by means of special apparatus, termed 
trusses ; but, in the first instance, until a truss be fitted, we may use 
a compress, supported by a broad spica bandage, to prevent the pro- 
trusion le turning. 

The proi)er application of a truss, and the form of truss best adapted 
for each case, arc very important considerations, and tlie surgeon should 
be tlioroughly conversant with the different forms of trusses and the 
principles on which they should l)o fitted, and also be able to take the 
proper measurements, and give^gcneral directions when the apparatus 
lias to be obtained from a distance. It is impossible to do more than 
throw out some bints as to these j)oints. The form of truss to be used 
wdll dej)end on the s])ccial land of licrnia, and the conditions j)resent in 
difi’ererit patients. In many cases the ordinary spring truss answers 
sufficiently well, if properly fitted and adjusted, and in some instances 
it is more effective than any other, whilst its price renders it more 
■w'ithin the means of tlie poorer classes, in whom hernia is very common. 
But it has some disadvantages. It is liable to shift, owing to tJio 
movements of the patient ; or, if the spring is sufficiently strong to 
prevent that, the pressure exerted by it cannot be easily borne. If it 
is selected for a ease of inguinal hernia, care should be taken that the 
pad, whilst sufficiently large to diffuse the pressure, should not be so 
long as to rest on the spine of the pubis, as that tends to prevent the 
truss pressing on the position of the deep ring and canal, where the 
compression is chiefly wanted. Pressure over the external ring merely 
prevents the rupture passing into the scrotum. The foim of truss I 
used to recommend in general was wliat is termed “ the opposite-sided 
truss,*’ or “ Salmon and Ody's tmss.” In this apparatus the s])ring 
passes from the centre of the back of the patient round the side oppo- 
site to that on which the hernia is situated, thus the pressure of the 
pad is made obliquely from below upwards, so as to counteract directly 
the line in which the impulse of tlie descending protrusion is greatest. 
This form of truss is usually fitted with a ball-and-socket joint at the 
junction of the spring with the head or compress of the truss. Thus 
the apparatus is not displaced by the movements of the body, and the 
spring does not require to be so strong as in the common truss. At 
the same time, the pressure thus exerted is chiefly at orjp point — vis. 
the centre of the compress, and the hernia is apt to tilt up and escape 
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from under the margins of the compress. To prevel^ to 

maintain the direction of the force, I very generally use a ha^ 
spring added to the head. To some extent this interferes -with ^ 
action of the ball-and-socket joint, but the accuracy with which th^ 
pressure 'is adapted more than compensates for that. In cases of 
femoral hernia the opposite-sided truss is decidedly preferable to any 
other, but the head should be formed to fit the triangular hollow of the 
groin, and its surface so shaped as to project deeply under the falciform 
edge as it were. The form of the head of England's spiral truss, fitted 
to the opposite side spring, and secured by the back-lever pressure, 
answers best in such cases. In some patients I have found the use of 
a small piece of soft sponge, applied over the femoral ring, and sup- 
ported by the truss, of service where great difficulty was experienced 
in retaining femoral rupture. 

The form of truss which I now prefer .to any other is the “ bow 
truss,” an American invention, I believe. The steel spring, in the form 
of a bow, as the name implies, is placed in front, and the hernial pad 
passes down from it over the course of the canal through which the 
hernia had descended, and commands the whole length of the canal. 
The American pad is too small, and does not diffuse the pressure. An 
oval pad like that of the “ Moc Main ” back-lever truss fitted to the 
bowspring answers better in cases of inguinal hernia. A soft leather 
strap fonning the coixi of the bow passes round the back, and can be 
relaxed or tightened at will. This truss certainly is the simplest and 
most easily worn of any I have tried, and has no tendency to shift if 
properly adjusted. As regards the pad in any truss for inguinal 
hcrnije, if it be felt to press injuriously on the cord, a space should bo 
left for that structure as in the horso-shoe pad. 

The following measurements should enable the instrument-maker to 
furnish the proper size. As an error of an inch may alter the whole 
proportion of the truss, it is necessary to give the fall circumference of 
the body. Place the end of the measuring-tape over the lower hernial 
aperture, pass it slopingly upwards to about two inches below the crest 
of the ilium, across the back to the same point on the opposite side, 
and from that, sloping down again, to the opening. The measure in 
inches will give the size of the truss required. You must also state the 
kind of hernia, and the side on which it is situated. 

Whilst in adults afflicted with hernia the use of the truss can only 
be considered as a palliative, in children a carefully-applied truss, worn 
continuously, very generally effects a radical cure, by retaining the pro- 
trusion and compressing the canal through which it had descended ; 
for, as the abdominal cavity enlarges, and its parietes are developed, the 
obliquity of the canal increases, so that the tendency to hernia is checked 
by the altered relations of the openings, whilst at the same time the 
textures are condensed by the continued pressure. In applying trusses 
in children, the pads or compresses should be of a flattened form, and 
not conical, for the latter form has the tendency to keep open the aper- 
ture and prevent permanent closure. This error is often committed in 
fitting trusses for umbilical hernia in infants, in which it is not uncom- 
mon to find tie truss fitted with a conical or button-shaped pad, with 
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the View* |)!3^essing into the aperture through which the rupture 
oiuergeat" This Uiay, no douht^ directly prevent the escape of the pro- 
ti^sioh, h^t it also effectually maintains the aperture patent, and so 
Jwevents a radical cure. 

Operations for effecting the radical cure of hernia, though connected 
with the treatment of reducible hernias, will be better understood after 

considering the special hernias, and the operative procedure in stranini- 
lated herniae. r r a 
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IiiREDTTCiBLK Her^ ta — C auscs which lead to the Chronic Condition — General Symp- 
toms and Treatment — Acute Incarceration, or Constriction and Strangulation 
— Explanation of the Meclnuiicul Causes leading to Constriction — Patliological 
Changes, and the Symptoms which attend them — Taxis : J’rinciples and Methods 
to he followed in using it — Cautions regarding it — Dangers of Delay wlion tbo 
Taxis fails, or in waiting for urgent syini»tomsto wairant the Operation — Causes 
of Death in twenty-six fatal cases. 

Irreducible HEUNiiE require to be subdivided according to the causes 
which oppose their reduction. Thus, a hernia may be irreducible owing 
to adhesions between the protruded portion of bowel or omentum and 
the hernial sac, which prevent the contents of the sac being returned 
into the abdomen. In such cases the changes have probably taken 
place slowly ; and although the protrusion is so far fixed as to prevent 
its reduction, it is seldom so largely adherent as to prevent the portion 
of intestine being affected by tlie peristaltic motion of the bowels ; and 
so its function, though perhaps somewhat impeded, is not interrupted, 
nor indeed materially affected. The patient may suffer occasionally 
from irritation in the hernia, flatulent distension and sluggisli actioji 
of the bowels, but in general there are no marked symptoms con- 
nected with this state. The condition of the patientj however, is always 
extremely hazardous, as he is liable to inflammation, or strangulation 
of the protrusion, being induced by various causes, such as external 
injuries or disorder of his digestive organs. 

Secondly, a hernia may be irreducible from some alteration in 
form and increased deposit of fat in a portion of protruded omentum 
which has been left unreduced for some time, and has become so altered 
in form or bulk as to be no longer capable of being returned through 
the opening by which it had des/ended. In this case, if the patient 
applies for surgical aid before adhesions take place, reduction may be 
gradually accomplished by using means for reducing the fatty textures, 
such as low diet, and perfect rest in the recumbent position, combined 
with cold and graduated pressure over the hernia. 1 have in several 
cases succeeded in returning such omental herniae, sometimes after this 
treatment had been prolonged for three or four weeks, and in some 
cases after a longer probation. 

Thirdly, a hernia may be irreducible owing to its great bulk, and 
the altered capacity of the abdominal cavity. In other words, the 
protruded viscera have been so long and gradually displaced from their 
original cavity, that they have formed a sort of new abdomen for them- 
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selves, wMlsfc the abdominal cavity has accommodated itself to the 
jremaining contents, and its parietes have contracted so as to diminish 
its capacity, and render it incapable of receiving its former contents. 
This condition is sometimes seen in large umbilical, ventral, scrotal, and 
even, though rarely, in femoral hemise. The general symptoms induced 
by this state of matters are cliiefly those of flatulent distension and 
occasional attacks of pain in the hernia from irritation of the bowels ; 
but the condition has occurred so gradually that the patients have 
almost become habituated to occasional attacks, and seem to sufler 
little and think less about the hernia, until something leads to the 
more urgent symptoms of threatened strangulation. It is of great 
importance, however, that the surgeon should bear in mind the altered 
relations and capacity of the protruded viscera and the abdominal 
cavity, in reference to operations when required in such cases ; for were 
he to make a very free incision, so as to lay open a large extent of the 
sac, his position might be very embarrassing. All he requires to do is 
to cut through the textures over the nock of the protrusion and divide 
the constriction at the neck of the sac, and return as macb«as he can 
of the contents, so as to relieve strangulation : he cannot expect to be 
able to return the whole when the abdomen is so altered in capacity in 
relation to the protrusion. In the general treatment of all irreducible 
heniise the i>atient should be directed to wear a hollo'w truss to protect 
the hernia, and prevent further protrusion occurring, and gradually to 
repress the existing protrusion. The patient should also be cautioned 
to take special care to regulate the action of the bowels, and avoid all 
sources of irritation of the digestive organs. 

The foregoing examples of irreducible herni» are not necessarily 
attended with any immediate dangers, although all of them render the 
life of the patient jirecarious. But when a Jiernia becomes iireducible 
from acute constriction, incarceration, or strangulation, the case is very 
diflerent. Then the danger is imminent, and the symptoms soon 
denote the urgency of the case. Such acute incarceration and stran- 
gulation depend on constriction of the protrusion, leading at first to 
interrupted function in the protruded intestine, followed by peritonitis, 
and more or less rapidly by mortification of the protruded parts, the 
result of con.plete strangulation. The term Incarckration in hernia 
is used by some authors to include hernise imprisoned by adhesions or 
altered bulk from chronic changes ; I therefore think it better to use 
the term constricted hernia to denote the early stage of constriction 
before complete strangulation takes place. 

There is perhaps no disease in which it is more necessary for the 
surgeon to have clear ideas as to the exact conditions with which he 
has to deal than in acutely-constricted or strangulated hernia. The 
very term constriction, though proper when correctly understood, is apt 
to mislead, by giving the idea that some active contraction of the aper- 
tures or structure, through which the protrusion emerges, has taken 
place. We have seen that the openings through which herniae pass are 
formed in fascial or aponeurotic structures. It is at these apertures^ ^ 
at the contracted portion of the sac, or in the resistant condensed fibro- 
cellular substance, external to and around the neck of the sac, that the 
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cause of constriction exists. The mnscular textures crossing the 
protrusion may compress it and oppose its reduction to some 
and favour congestion in it ; but they can never absolutely oonstriict 
it ; and besides, by various methods, we can obviate muscu^r contrac-* 
tion; but, 1 repeat, it is in the aponeurotic and condensed libro-'Cellui«|^ 
structures that the resistant cause of constriction is to be found. Id* 
one instance, indeed, I found the cause of constriction in a vessel 
circling round the neck of the protruded intestine ; but the case is 
unique, and not to be included when considering the general causes of 
constriction. 

Holding the views I have expressed, we get rid of the idea of con- 
traction of muscles constricting the hernia, and look on such muscles as 
merely complicating the condition of incarceration or strangulation ; 
and I now proceed to point out how the protrusion becomes constricted. 
In the majority of cases of hernia which become strangulated the pro-_ 
trusion has existed for some time previous!)", often for many years, and 
the openings through which the hernia descends are dilated, not con- 
tracted ; and this condition, at first sight, seems difficult to reconcile 
with the idea of constriction. But the dilatation just amounts to this, 
that the thinner and less resisting margins of the apertures in the fascial 
.textures have yielded to the gradual eccentric pressure of the hernial 
protrusion. These thin margins, so forced back, condense and render 
the denser structures more resistant, so that they oppose further dilata- 
tion — the circle of the opening offers passive resistance. If, under these 
circumstances, a fresh portion of intestine or onientiim descends, and if 
the protruded gut become distended with feeces or flatus, or the omen- 
tum become congested, there arisCvS an altered proportion between the 
protrusion and the opening or canal through which it descended. The 
neck of the })rotrusion is distended and pressed against the resistant 
margins, and is indented by .them. Then irritation of the gut sliic\ 
congestion from interrupted venous circulation follow, till increased 
congestion, swelling, and distension, terminate in complete stran^lation. 
To make my meaning clear to a demonstration, T take this unyielding 
metallic ring, and I pass through it a loop of intestine. In its partially- 
distended state it can be easily pushed back through the ring, but I 
distend the gut by inflation. As I do so, you notice the altered prO‘- 
portion of the protruded part of the intestine. Still by a little man- 
agement the gut can be reduced ; but now I distend it fully. You see 
how the gut is indented by the resisting ring, and swells out over its 
margins, and can no longer be pushed back through it. This explains 
the nature of mechanical constriction in strangulated hernia. It is 
entirely passive as regards the hernial apertures, and depends on various 
conditions leading to distension or swelling of the contents of the 
hernial sac ; and the thickened neck of the sac, as I have stated for- 
merly, is very frequently the cause of this passive constriction. 

The pathological changes and symptoms which follow the early 
stagb of constriction, leading to strangi^ation, are first, irritation and 
swelling of the protruded gut. This is usually attended with some 
nausea and griping pains in the abdomen, and tenderness iii the hernial , 
protrusion. TTie peristaltic movements of the gut are interfered with, 
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aad l^ rTetam of venous blood is prevented, so th^ congestion ensues 
become evolved in the gut ; thus the hernia becomes more 
And more tense and distended, and more and more pressed out towards 
the resisting edges, so that these appear to cut into the hernia. It is 
important to remember these conditions while applying taxia At this 
etage of incarceration certain symptoms are produced. The patient 
complains of pain in the part, from the gut coming in contact with the 
sharp edge of the fibrous texture, and owing to its distension. Some 
irritation is also produced in the part above the constriction. There is 
pain from the umbilicus towards the hernial protrusion, a feeling of 
nausea is set up, and the patient vomits, especially if the hernia has 
come down suddenly. Sometimes the irritation is communicated to 
the part of the bowel below the hernia, and causes a sudden attack of 
diarrhcBa from the bowel below the constriction. The pain and dis- 
tension become greater, the intestine becomes distended, so that the 
natural peristaltic movements of the bowel are arrested or inverted. 
The pain and tension in the tumour increase ; the abdomen is tense, 
tender, and tympanitic, and . the vomiting becomes more frequent 
The pulse at this time is quick, the skin is hot and feverish, the tongue 
moist and loaded, and there is generally headache. In old people, or 
in chronic cases, the symptoms are not always so urgent. The vomiting 
may undergo marked remissions ; it may be present at first, and then 
become less violent so that we might think the patient somewhat 
better; but this often depends on the stomach being empty, and 
vomiting returns if liquid or solid food be taken. 

Then the symptoms become more serious. The tumour becomes 
less painful perhaps, but the integu- 
ments covering it become of a dusky 
red hue ; the abdomen becomes more 
tympanitic; the pulse small and irre- 
gular; and the vomiting <jhanges in 
character. At first the matter vomited 
may be greenish in colour, but ulti- 
mately the contents of the gut are 
vomited, and — from the arrested peris- 
taltic movements — fseculent vomiting 
takes place. The upper portion of tlie 
bowel is obstructed from the first. 

Occasionally, when the portion of 
intestine which has been strangulated 
is very high up, we may have the ap- 
pearance of bilious stools even when, in reality, strangulation is most 
complete; but this is not common. When the bowels have been 
emptied at ]Brst, we find that nothing more passes, for nothing can pass 
from above tlie constriction, unless in cases where only a portion of the 
canal of the gut is constricted (as in fig. 197). The skin gets cold and 

Fig, 197. — Portion of bowel, not including its whole calibre, which was caught and 
strangled at the crural aperture ; the symptoms, though modified, proving fatal. 
During life, no tumour could be discovered at the site of protrusioid — iiiSTOU. His 
FleUients, p. 535. 
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dammy, the features become sharp] there is constant hiociip; 
unless relieved by o}>eration, the patient dies from gangrene of the 
intestinC) until all tlie symptoms of collapse. Before this takes place, 
however, the local symptoms are usually well marked. Emphysema 
takes place under the skin, the tension becomes diminished, and the 
tumour h*els doughy or emphysematous. The bowel gives way into 
the sac, and unhealthy aero-purulent matter forms in the subcutaneous 
tissue over the hernia. These are the typical symptoms of a hernia 
jia&sing from the state of acute incarceration to strangulation and gan- 
grene. We may also have the violent and dangerous symptoms present 
from a portion of omentum becoming strangulated, tliougli iiv such casi^s 
we may have the free movements of the bowels, as the bowel itself is 
not coubtricted. In some instanc(‘s only a ])art of the intestine is nipped 
in the constriction, and then also the liowels may continue to act. 

In old people the symptoms go on move slowly and insidiously. 
Often the pulse does not rise, and there is simply tension of the abdo- 
men. The ])owel is sometimes rajudly constricted, and the gangrene 
is confined to the portion protruded. Long before complete strangula- 
tion the constriction may lead to peritonitis, with ])ain and tympanitic 
tension of the abdomen, and pain on pressure. The peiitoiiitis gener- 
ally commences at the constricted portion, s])reads along the peritoneal 
surface of the bowel, and then attacks the parietal ijoiitoneiim. Tins 
is a most dangerous condition, almost as much so as gangrene its(*lf. 
Peritonitis is sometimes su])i>osed to su])crveno in coiist'Queiiee of the 
operation, and I do not deny that it may ; hut 1 m'\ (u* yet saw a ca^e 
of peritonitis in hernia where the peritonitis did not exist piior to the 
operation, as shown the appearance of th(‘ boMol at the time of the 
operation. 

We sometimes find a portion of the bowel \vhi(“h has l>(‘en ])rotru(led 
retaining the indentation caused by tlie stricture, even after the eon- 
fttrictioii has been removed, thus causing .intestinal obstruction, either 
complete or partial. Occasionally, the portion which has been con- 
stricted gives way some days after the operation, and then the symp- 
toms are those of acute peritonitis ra])idly supervening. Tliis arises 
from ulceration of the mucous membrane of tlu' l»owel, the peritoneal 
coat only giving way at the last, and so perforation takes place, eitlier 
by a large rent or numerous minute apertures. (Plate XXXV., iigs. 2 
and 3.) 1 have also known th»o to occur when the hernia had been 

reduced by tiixis — in one case eight days after reduction. 

It is most imjiortant, as 1 hate already said, that you should fully 
understand the methods by which, and the principles on which, the 
surgeon interferes in cases of hcjrnia, because jiromptitude in treatment 
is essential to a successful result. In a case of constricted or strangu- 
lated hernia, where it cannot be easily reduced, the surgeon must liave 
recourse to active nu*a^ures ; and the first of these is the Taxis, 
Although, in the ordinary reduction, the manual pressure by which the 
hernia is vi&turned may lie called taxis, yet by that term we generally 
mean reduction by manipulation, wliere the hernia is not, as usual, 
reducible by^the patient, and where a certain amount of constriction 
has occurrei Tlie first thing to do is to ascertain whether the diffi- 
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<n2lt7 bit tbd reductiovi does not depend on the protrusion having been 
tifistod upon itself, as very often happens in femoral hernia, where, 
from the way in which the hernia descends under the falciform edge, 
the body bends upon the neck, and tends to pass towards the abdomen. 
In such cases, therefore, we cannot press hack the tumour directly, for 
then the pressure would not be in the axis of the opening through 
which the tumoiu: has passed. Hence we must always attend to the 
position of the tumour, and its relations to the canal or opening through 
.w^ch it has passed. 

Again, tlie tumour may yield to a certain extent in relation to the 
canal, but if it be very bulky, and if wo press directly upwards or 
backwards, we jjress the mass of distended intestine and omentum 
over the margins of the opening, and thus create a difficulty. Hence 
attention to the position of the tumour, and the mode of dealing with 
the bulk wliich is j)rotnideJ, are very inipoitant in attempting redac- 
tion. Often no difficulty occurs in leducmg the bowel, if these little 
points be atteiiderl to. The diffieidty, however, iii<»re generally occurs 
from a certain amount of incarcer.'ition and c(>iistriction being jircseiit, 
and a loss of p7’()])ortion lietwoen the protruded paits and the opening 
througli wliich they originally’ passed. In reducing such a hernia in 
the eaily stage, when the patu lit begins to f<*el a little nausea or 
vomiting, and pain in tlie tuinoui and abdomen, but without any great 
general distension of the abdomen, and wluuo there is no reason to 
supiiose ther#* is any absolute strangulation, the first thing to do is to 
relax the parts, ami jilace the patient in as favourable a position as 
jicssible for the taxis. Aluscular fibres never form a complete constric- 
tion in hernia, but they may give rise to sonu‘ congestion by pressing 
on the tumour, and hence wo relax all muscular fibres as far as pos- 
sible, by placing tlie patient in certain positions ; so also with all tense 
fascial margins. Tims, in inguinal hernia, wo generally bend the body 
forwards and raihe the lower limbs, so as to lelax the anterior abdo- 
minal muscle^, and got over certain obslaclcR to the reduction. In 
femoral hernia again, we turn the thigh inwards, and Hex it slightly 
upon the pelvis, so as to relax the falcifomi edge, of the fascia. Idiese 
are examples of the position in whicli the patient should be placed for 
the taxis. ]*"ornicily the warm bath, tobacco eiiemata, bleeding, and 
simple distending enemata, were used as adjuvants to the taxis. Now 
tlie only thing done is to give an enema to clear out the lower part of 
the bowel, and also to excite the peristaltic action of the intestine 
above, thereby giving a chance of the hernia being drawn backwards 
into the abdomen. The use of tobacco enemata and bleeding are 
quite unnecessary since the introduction of chloroform, which is both a 
safer and more effectual lelaxant of Jlie muscles. 

If it bo true, as I believe, that the real constriction m hernia is 
always formed by aponeurotic or fascial texture, then we cannot expect 
very much good from relaxation of muscles in tightly-incarccrated 
hernise ; but we prevent the violent action of the diaphragm and of* 
the abdominal muscles, while we also prevent the patient’s straining 
against us. The enema should be given in very large quantity, to 
distend the lower portion of the intestines thoroughly aifa excite them 

3 s 
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to perifi^taltic action. We ^o^d vaj^y cold to the turocm^) either 
xOeans of the ether spray or !by ether dropped on the part, : 
diould be fanned ; or, what is etill better, place some ice in a bag.OYi^ 
the tumour for a short time. Cold should only be used in caset 
recent hernia, and should not be continued long, and never when there 
is any suspicion of gangrena The cold is beneficial in two ways ; 
generally there have been attempts made both by the patient and by 
the surgeon to reduce the gut, and these give rise to a great deal of 
irritation and tenderness in the part, independently of the hernial 
symptoms, and the hernia itself is engorged from venous congestion. 
The cold relieves this local irritation and congestion, and causes con* 
traction of the ves'iels. It also diminishes the distension of the gut 
itself, and by condensing the gaseous contents, lessens the bulk of the 
protruded mass. Tbe^e are the means which I would advise you to 
use as auxiliaries to the taxis. 

The patient should be put thoroughly under chloroform before the 
taxis is attempted. If the bowel is not so tightly constricted as to 
prevent its being returned by taxis, we will be able to reduce the hernia 
under these circumstances if the taxis bo properly ap]:)lied. In a case 
of femoral hernia, for example, we bring the hernia down to the axis 
of the canal through which it has passed ; and now we must not press 
upwards, as that would only press the hernia upon the margins of the 
opening, but rather draw a little portion down, and then gradually try 
to pass the homia back, bit by bit, into the abdomen. When once a 
small portion is got through the opening, the rest of the gut soon fol- 
lows, with a peculiar gurgling sound. If we find that the taxis, pro- 
perly applied, fails to reduce the hernia, then we should lose no time 
in operating, for 1 believe that any further persistent attempts at 
reduction by the taxis, owing to the manipulation, delay, and the risk 
of peritonitis, are much more dangerous than the operation itself. In 
many cases, if the hernia has only been down for twcnt 3 ’^-four or thirty- 
six hours, and if the symptoms are not very marked, we can return 
tlie bowel by the extra-peritoneal operation, ie. without dividing the 
sac of the hernia at all Thus we only cut through skin and fasciae, 
and this cannot cause any great risk ; but in the taxis we cannot tell 
how the part is constricted — we may bo pressing the distended intes- 
tine against the sharp margins of the ring, and so cause very serious 
lesion. Often on operating wc find that the taxis has done harm. 
We must of course give the taxis a fair trial, but do not put off* too 
long with it ; there is no risk, I hold, in the operation itself, whether 
extra-peritoneal or by opening the peritoneum, if done early, and before 
changes in the constricted viscera have taken place. 

I feel satisfied that in cases of constricted hernia the fatal results 
depend rather on the state of the parts prior to the operation, and on . 
delay in operating, than on the operation itself, which involves scarcely 
any risk to life ; and it should therefore be performed without undue 
*delay, when it will probably b<^. necessary at last. We are sometimes 
sdvised to wait until urgent symptoms come on, but this is very wrong. 
What is the use of waiting for the urgent symptoms ^ The very 
accession of tnese shows that the bowel has undergone ' changes which 
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irill render the dperelinn niuch lees likely tb tie df um iMietJier point 
dfteh insisted on is, that in small hemise^^rsd^ as the femoral v^ety, 
#6 must be quite sure we have to deal with a hernia* We are told 
sometimes it may be a gland, for there is no impulse in the tumour ; 
hut in a very tightly-strangulated hernia we cannot expect impulse, and 
this is only a greater reason for operating, as the part is so tightly con- 
stricted, I never yet felt any impulse in the tumour when the bowel 
was thoroughly strangulated ; and the want of impulse is a sign that 
the bowel is completely and tightly strangulated. As regards the 
tumour being a gland, or a collection of matter, the diagnosis is to be 
found in the history and symptoms of the case. In doubtful cases, 
operate. If it be a gland or an abscess, an incision over the tumour 
will do no harm wliatever ; but if it should be a hernia, and if we delay 
the operation, waiting for urgent symptoms, we are risking the patient’s 
life. I have repeatedly met with objections of the kind above alluded 
to, but I have always operated wlierever there was the slightest doubt; 
and I have never yet operated without finding a hernia present ) and 
this experience, conjoined with the great general principle, j,ustifie® m© 
in strongly advising the operation. 

Many years ago I looked over the results of 127 cases of hernia in 
which I had operated, and in these there were 26 deaths: in 17 out of 
the fatal cases the gut was distinctly gangrenous, and therefore, though 
the operation was the only chance of saving the patient’s life, the state 
of the intestine was such that a favourable result could hardly be 
expected. In 7 cases peritonitis had commenced before the operation ; 
and of these, 4 were cases of congenital hernia, where ijeritonitis occurs 
rapidly. In one case pyaemia proved fatal on the eightli day, but this 
case was a very complicated one. In one recent case, a fatal result 
occurred : here the operation was extra-peritoneal, and the hernia was 
very large and bulky, and had come down rather rapidly, while the 
patient was at his work. The man made violent efforts at the time to 
reduce tbe hernia, and afterwards attempts were also made, but with- 
out success. In this case the hernia had only been down for t^'elve 
hours. When I operated I divided the integument and the fascia 
down to the deep ring, and then, by dividing the textures external to 
the nock of the sac, I was able to reduce the hernia with great ease. 
After a time the patient began to pass bloody stools, showing that 
haemorrhage from the interior of the gut had taken place, evidently in 
consequence of the efforts the man had made to reduce the liemia at 
first, I believe that if cold had been applied to the tumour, and the 
taxis properly employed at first, the liemia might have been reduced 
without any operation. The real cause of the fatal result was evidently 
» the mischief produced by the violent and ill-directed efforts made by 
the patient to reduce the hernia when it first came down. 
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Treatment of Heruia by Operation — Results — The Extra-Peritoneal Oj>eration — ^Tlie 
Ordinary Op'-Tation — After-Treatment : Local and General. 

The Operation for Hernia consists essentially in the division of the 
constriction at the neck of the protrusion ; hut to reach tins constric- 
tion we require to divide certain parts, Avhicli differ in the different 
hemisB. The great object is to expose the constricted part, and to 
divide it thoroughly and completely. To do this in all cases of hernia, 
whether large or small, the incision should be made so as to give us 
plenty of room over the part corresponding to the neck of the sac, or 
where we expect to meet with the constriction. In inguinal hernia 
there is no use making an incision down the whole length of the 
scrotum ; in fact this very often misleads. The incision should be 
made where we feel the neck of the liernia, and should extend above 
and beyond this so as to let us see the parts properly ; and for this an 
incision two or three iiiclies in length is quite sufficient. If we expose 
the parts too much, we are very apt to liave a quantity of the intestine 
coming out of the incision. The incision should he no longer in a large 
than in a small hernia. Wc should aim at expensing the part where 
the constriction exists, and then we see exactly what textures we require 
to divide, for these are different in different hernitc, though the principle 
of th^ oy)eration is the same in all cases. The constriction may be in 
the aponeurosis tbroiigli which the hernia has passed out ; or it may 
be in some condensed cellular tissue, external to the neck of the sac, 
for a few fibres will sometimes cause constriction ; or it may be, and 
very generally is, in the sac itself. The constriction in old-standing 
and in congenital homiai is almost invariably owing to thickening in 
the neck of the sac itself. This thickening takes place by deposition 
of lymph and condensed cellular texture from without, and the smooth 
surface of the peritoneum only becomes contracted towards the very last. 
In recent cases, by scraping rather than cutting on the constricted part, 
we can often readily reduce the hernia without opening the sac. Thia 
is called the extra-peritoneal method of operating. 

The next thing to consider is the state of the bowel when exposed* 
If we have operated early and by the extra-peritoneal method, we do ■ 
dot see this ; we simply return the contents of the sac into the abdomen^' ' 
taking care not to push it up en masse. It is very important to remew 
ber tUs rule ij|^ small herniae, for in them we might push the small 
knuelde of gut up within the abdominal parietes without relieving thfe 
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fitric^re, and tMs m<^ aj4 to oconr if th®^ M iaot openod* To 
avoid this, in the e^t^peritoneai method, yfr& take care as to the 
tnpde of dividing the oonstriction. We see t^e eonetriction in the tight- 
h^s, existing round the swelling; we find the parts above and below 
distended, and when we scrape through the fibres causing the constric- 
tion, the indentation on the sac immediately becomes effaced, showing 
that the constriction is relieved, and that the contents of tbe upper 
portion of the bowel pass down to the portion in the sac. The pro- 
truded intestine can then be readily returned from the sac ‘ ii|to the 
• abdomen. We may then iiivaginate the sac, if it be small and loosely 
connected, and so get it out of the way of the pressure of the thick 
retaining pad. In inguinal hernia, however, we cannot generally do 
this. 

When we require to examine the state of the bowel w^e must 
the sac. Tliis is an important point in the question between the extra- 
peritoneal and the ordinary operation in which the sac is opeue<L 
Why do we open the sac in any ctise when the bowel is to be reiuraedl 
IV^y answer to this is, that in many cases when I commence* the opera- 
tion I cannot be sure that tlie bowel is in a state to be returned. Tbe 
extra-peritoneal operation is proper when the case is very recent, and 
when there is no reason to suspect any alteration in the structure of 
the bowel, and when there 'can be no hesitation in returning it. 
But if the hernia has been constricted for forty-eight hours, I would 
not feel justified in performing that operation, for in that time changes 
may have taken place in the bowel itself, and the very reduction of the 
affected bowel might prove fatal to the patient. The extreme advo- 
cates, how'ever, of the extra-peritoneal method say that we try the taxis, 
and hence, say they, you would have been quite content to return the 
bowel by the taxis without seeing it, and why not afte^ operation 1 But 
it is clear that if the taxis reduces the heruica, tlie parts have not been 
actually strangulated, while, if the taxis does not succeed, the proba- 
bility is that strangulation has occuiTed ; and if some time has elapsed 
during which the hernia has been down, the condition of the bowel may 
be such as to render it unwarrantable to reduce it into the abdomen, 
A doubt as to the fitness of the bowel for return is thus raised, and 
when there is any doubt I prefer to open the hernial sac and see the 
state of its contents. 

We often find, when operating for hernia, that the moment the 
bowel is brought into view and the stricture divided, if we then try to 
push up the gut we succeed readily enough, and often without any 
harm resulting ; but this is not very safe, for we should see the state 
of the bowel at the constricted part. We must not judge by what we 
.see protruded below the constriction ; we want to see the part which 
, has been subjected to the greatest pressure, and that immediately above 
it,' and also to make sure that we have thoroughly divided the stric- 
I fcb^efore gently draw down a portion of the bowel from above^ 
brings into view the part which has been subjected to the co^-' 
striction, and from this part I judge whether to return the bowdi 
not, for this part may show symptoms of incipient gangrene, and.i^ tt' 
were returned the results would be fatal In cases where we open' , 
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we should therefore alwsytt ; atid this 

a^o gets rid of the indentatiim ef |W|;'^^hxeh S(me(ime« 
a length of time. It moreover ^oWs state of the bowel » 
and I think this is iraportanti for I judge of the resiilt of the - 

much by the appearance of the bowel, above the constriction. If 
the natural appearance, of a pinkish-gray colour, and smooth and g^te^W^ 
ing, oven though the constriction has been tight, I generally augur WwJ^ 
of the case, for this shows there is no general peritonitis, or if theisMLI 
any, it is only in a very slight form ; but if the bowel be granular 
vascular, and covered by a sort of glistening fluid, or flaky lymph 
surface, even thoujp^b the part of the bowel below be not much Mm ; 
ge&ted, then I consider the prognosis of the case to be unfavourable 1 
the patient will probably die of intense peritonitis, for it is 
existing before the operation. 

In some cases wo find tlio condition of the bowel rather doubtflll ; 
and in small horni'e this is very troublesome. We find a portion of 
the protruded gut dark, congested, and eccliymosed. I have even seen 
a portion of bowel quite black from ccchymosis caused by the taxis, and 
yet the patient rocoveied perfectly ; but if the bowel be granular, and 
has lost its smooth appearance, or is soft like wet paper, the case is 
very doubtful ; and then wo generally find the constricted part deeply 
indented, and of a somewhat pale yellowish colour. If we see, moie- 
over, that on the surface of the bowel there are points here and there 
of a grayish or wliite appearance, even though tliey are small, the ri^k 
is greater, for probably a slow form of gangrtaie is occurring, niid ihi 
is showing itself by these points in tlie parts bejond the constiictio 
If the gangrenous or ash coloured spots be minute and not liuriierou', 
there is a chance of the patients recovering without opening the gut • 
but if we find the gut iierfectly gangrenous, and of a dark colour, we 
must not return the bowel. In such circumstances we are told to cut 
off the portion of gangrenous bowel, and allow tlie fsecos to be evacu 
ated through the wound after the stricture has been divided. Such is 
tlie general practice, and so I used to do ; but my own experience has 
altered my practice in this res])ect. Even w hen the bowel is distinctly 
gangrenous I do not cut off the gangienous portion of gut at once, for 
I have seen that in many coses in which this was done, the patient, 
instead of experiencing any relief fiom the operation, dieu with intense 
suflTenng. When we cut off such a portion of bowel, and divide the 
constriction at the same time, as tl e patient is recumbent while a por- 
tion of the fluid fa^culent matter passes externally, part of it also 
passes back into the abdomen along with the external surface of the 
gut, and so more acute peritonitis is set up. I therefore divide the 
constriction freely, and draw down the gangrenous portion of the gut 
beyond the stricture, and leave it in the wound, merely covered by 
lint soaked in warm water. I give the patient an opiate after the 
operation, and then, some hours afterwards, I open the gut and cut>dSt^ 
the gangrenous portion, so as to allow the fasces to escape. By 
time lymph has been effused around the protruded gut, and the riA 
of faeculent fluid passing back into fihe abdomen is very much lessened- 
1 have seen great benefit derived from this method m diminishing 
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pain ^ «1matiag aci^ peritoniti^ evm thoa^ it may not leasen tlie 
reatfl^rtality afteir the operation when the bowel ie gangrenous 
Vjlien tie state of the bowel is doubtful, which is most frequently eeen 

J ^iSemoral hernia, the plan I have adopted for many years to prevent 
^aion taking place into the abdomen is to draw the bowel down and 
’exatnine it as usual, and then simply return it — ^not into the abdomen 
-—bub just within the ring, keeping the doubtful part of the gut oppo-^ 
site the wound, so that I can feel it readily ; no dressings are applied 
on the wound beyond warm-water lint ; the patient is placed in bed 
with the pelvis somewhat raised, so as not to allow the rest of the 
bowel to drag back the doubtful portion ; but this is not very likely to 
occur, owing to the effusion of lymph which takes place. 

In many of these cases it happens that perforation does take place 
afterwards ; generally from the sixth to the eighth day after the 
operation. The patient is relieved from all the symptoms of strangu- 
lated hernia by the operation ; opiates are given to check the action 
of the bowels at fiist, but in about a week a small quantity of thin 
fseculeiit or bilious matter is discharged froiri the wound, and this 
gradually becomes more copious, showing tliat the bowel has given 
way. If effusion of feeculent matter Ukes place, a fistula is formed, 
and no harm is done, as the pirts heal and become adherent to the 
part corresponding to the opening in the bowel. If the bowel does 
not give way, the patient is no worse than in ordinary cases. In a 
case 1 had some years ago, the symptoms had existed for some time 
before the woman was brought into the hospital ; the parts over the 
hernia were rod and congested, and it looked like a gangrenous hernia ; 
on examining the bowel I found it to present white points at one or 
two parts of the surface, and I therefore adopted the plan of treat- 
ment just described. The patient, instead of going on from bad to 
worse, as might have been expected — for peritonitis had set in before 
she was brought to the hospital — jirogiessed very favourably, and the 
wound healed well ; all the bad symptoms passed off, ami no fistula 
formed This, and many similar instances, satisfy me that, in cases 
where the bowel is at all doubtful-looking, the above plan of treatment 
is the best we can adopt. In cases wliere the bowel is decidedly gan- 
grenous, I repeat that we should not cut it off’ at once, but divide the 
constriction, and wait till lymph is efifused before we remove the 
gangrenous part, so as to prevent the {esculent matter passing back 
into the cavity of the abdomen. 

The after-treatment of cases of strangulated hemiaj, in which the 
condition of the bowel is such that wo are justified in returning it after 
division of the constriction, is comparatively simple. S£ill there are 
some points of importance to be attended to as regards the principles 
on which it should be conducted. 

At one time the general practice of surgeons was to give a purga*. 
tive soon after the operation, so as to obtain a free evacuation of tha 
bowels, and satisfy themselves that the operation was successful, aa ii 
was termed — ^that is, to make sure that the constriction was relieved* 
The effect of this violent action excited in the intest^al canal often 
injuriously affected the portion which had been strangulated^ and aet 
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up mtiATitis and peritonifcis ; and in the present day most 
agreed as to tlie propriety of avoiding such stiimilation of the 
after operations for strangulated hernia. In my own practioe» 
diately after the operation I gave an opiate, to delay the peristafeo 
action as much as possible and keep the bowels quiet so that the in* 
testine may not be irritated by the passage of the fseculent matter. 
The opiate alhO allays the vomiting and irritation which are presents 
After thirty-six or forty-eight hours, we may give an enema to stimu- 
late the peristaltic action of the bowel. In general, however, if tliere 
has been any groat distension of the intestine, the bowels will usu- 
ally act after the ^'peration without any purgative. Wlieh the bowels 
are long of acting, as sometimes happens in old people, we should give 
some gentle laxativt . The local tareatnient is very simple. The wound 
is to be dressed IDce an ordinary w’oiind, and a compress, supported by 
a spica bandage, is ajqJied over the oj)eiiing to present the hernia 
descending. The wound seldom heals entirely l)y the first intention, 
but the greater part of it lieals pretty quickly ; and after six w^ceks or 
two months we may fit on a truss. 

In cases whore, from the previous symptoms and from the appear- 
ance of the intestine as seen during the operation, it is evident that 
peritonitis has sot in, the use of calomel and opium, in the projwrtion 
of half-a-grain of the latter to two grains of the former, should bo begun 
at once, and the dose rej)eate(l every four or six hours, till some slight 
effect is produced on the moutli ; or, in some cases, opium may be given 
alone, at intervals, with good effect. If the patient be young and robust 
leeches may be applied over the abdomen. In all cases the application 
of a blister over the epigastrium, or over the whole abdomen, with the 
exception of the part near the woimd, is advisable, and it is much more 
generally apj)licable, and productive of more benefit than leeches. 
Enemata, or the simple Galbanum pill, may be used co relieve the 
tympanitic con<lition of the bowels; but no actno jmrgatives should 
be given. Under this tieatment 1 have seen se\eral sc\eie cases of 
peritonitis recover ; but in general the diseased action has existed and 
spread extensively befon* tlie performance of the operation, and then 
the case is very hoprdess. 

The treatment of the large masses of omentum sometimes found in 
operating for strangulated lieriiia, especially in old large hernise, requires 
some consideration. In many instances, after division of the constric- 
tion and reduction of the intestine , we find that the omentum left in 
the sac is very bulky, and partially or largely adherent to the sac, or 
large portions of it are nodulated and altered in form and consist- 
ence. 

The reduction of a very large mass of omentum, even supposing no 
adhesions or alteration in stiucture have occurred, is always attended 
with the risk of exciting peritonitis, owing to the manipulations re- 
quired ; for it does not glide back like the intestine. Every portion 
requires to be guided and pressed back, and when it has suffered from 
strangulation its vessels are congested, and then portions of the serous 
texture are liajjle to be lacera^ by the manipulations necessary to 
letum it In other cases, when adherent, or when altered in structure, 
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formue^«A it often does a large pedonenlated mass, the difficulties and 
are increased. 

\ Under these circumstances, the question arises ‘whether there is 
lessManger incurred hy removing the protruded mass or by using efforts 
to reduce it If the portion of omentum be not very large, non-adherent, 
and presents a healthy appearance, the proper treatment is to enlarge 
the incision of the constriction freely, and gradually reduce the mass, 
keeping the sac intervening between the omentum and the fingers. If 
the protruded omentum bo of moderate bulk, and only partially adher- 
ent to the sac, divide the adhesion, taking care to twist or tic any small 
vessel that may ooze, an<l then proceed as in the former case. In cases 
where the omentum is very bulky and loaded with fat, or consolidated 
and altered in fonn, so that the incision of the abdominal parietes 
would require to be very large to enable us to n*turn it, and even then 
only ■with considerable manipulation and probable irritation or lacer- 
ation, the safest plan is to remove it. The neck of the mass is firmly 
grasped by the assistant, and transfixed with a needle armed with cat- 
gut ligature, the luop of the ligature divided, and each portion of the 
neck of the mass firmly constricted, and the protruded omentum cut 
off below the ligatures, which are then cut short, and the upper 
portion of the omentum reduced. Or, the neck of the omental pro- 
trusion being firmly grasped, the surgeon cuts away the bulky portion, 
and tics each bleeding point separately. I have treated such cases very 
frequently in both ■ways, and cannot say 1 have ever seen any bad re- 
sults fairly referable to the section, whether the ligatures ivere applied 
by tying the vesssels individually, or simply by constricting the neck of 
the protnision as described. If the omentum, even when not bulky, 
presents any doubtful appearance of commencing gangrene, there should 
be no hesitation as to its removal, as the fat with which it is loaded 
has but little vitalit}", and is not likely to recover when reduced. 

The local after-treatment of gangrenous herniic, in which a portion of 
the gut has been cut away, consists in applying a fold of carbolised lint, 
soaked in warm w\ater and covered with gutta-})ercha tissue, over the 
wound ; favouring the escai)e of the fa?ciilcnt discharge ,* and pa 3 ’ing groat 
attention to cleanliness. There is at first a fulness of the mucous sur- 
face of the intestine, causing it to project (plate XXXV., fig. 1), so that 
it forms an obstacle to the passage of the faeces, and there is also a logs 
of tone in the intestines, so that they cannot propel their contents as 
usual; hence the surgeon often requires to introduce his finger, or 
inject some tepid w'ater, to hel]) the faeces to j)ass away. This distended 
and convoluted state of the bowel is one which is very common, and 
which is often fatal in peritonitis, even where there is no gangrene, 
from the obstruction it gives rise to. 

Supposing, however, the patient to go on well, wo require to con- 
sider the question how the artificial anus which results is to be cured. 
The two portions of intestine connected to the mesentery at the root of 
the loop of the protrusion lie at first parallel to each other, and the 
contents of the bowel pass com])letely from the orifice of the upper 
portion through the opening. The lower part has a tendqjncy to becotue 
contracted, for there is nothing passing through it. After a tim^, how* 
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em, owing to the contraction of the mecenteT;; from the eShahm of 
lymph and the healing process, we find that the two portions of th^ 
bowel gradually tend to approach each other, and come to an angle as 
it were ; the orifices thus approach nearer the axis of the line of the 
gut, and what the surgeon has to do is to take advantage of this 
natural process, and assist it to a certain extent. After a time, as I 
have said, the portions of bowel tend to become more in a line, but 
still the passage of faices prevents closure of the intestine, and the 
septum will continue to act as a valve, and a feoculent fistula will be 
established. Sometimes nature will cure the fistula, but the surgeon 
occasionally requires to use compressing forceps to efface the septum 
and establish thf continuity of the canal of the bowel. The blades of 
the forceps are introduced separately into the two portions of the 
bowel, and they are very gradually closed upon the projecting septum, 
so as to compress it. If this be done too tightly at first, violent irrita- 
tion may follow, and hence great care is required in watching the 
patient after the first application of the forceps. They are kept on for 
some time, and gradually the valvular projection of the septum is 
effaced, and the continuity of the bowel is ro-established ; the feeces 
pass along the track of the bowel, and the natural channel is restored, 
while the fistula gradually heals. In less extensive gangrene of the 
bowel, treated by the method 1 recommended when Rpcaking of the 
slightly gangrenous or doubtful state of the gut, when a fistula does 
take place we do not require this treatment, for in such cases there is 
only one opening ; the continuity of the bowel is complete from the 
first ; the pai ts become adherent to the integument, and the opening 
contracts and heals up. 
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Complications met with in cases of Hernia before and after Reduction : 1st. Old 
Irreducible Herni® with Symptoms of Constriction; 2d. Herniee reduced 
mcmt ” by Taxis, and Symptoms of Constriction observed— 'Illustrative Cases — 
Precautions in operating which they suggest— Special Henii®, and their Treat- 
ment — Inguinal Hernia : Direct and Oblique — DifTereutial Diagnosis. 


I HAVE now brought under your notice the usual pathological con- 
ditions in cases of hernia, and the general principles on which the 
treatment of these conditions should be conducted; but before pro- 
ceeding to the consideration of special hernise, 1 must refer briefly to 
some complications, occasionally met with, which may render our 
diagnosis as to strangulation of the protrusion, and consequently our 
decision as to the line of practice to be adopted, more difficult Some 
of the conditions which may cause doubt as to the nature of a swelling 
occupying the position of a hernia, such as hydrocele of the» cord in 
inguinal, and enlarged glands in femoral hernia, I hare already alluded 
to, and they will require to be noticed when speaking of special hernise. 
At present I shall confine myself to noticing two conditions — IsL 
Cases of old irreducible hernia, in which symptoms usually indicative 
of strangulation occur. 2d. Cases in which symptoms of strangulation 
continue, after a hernia seems to have been fairly reduced by taxis. 

The former condition is that in which there is most difficulty in 
deciding as to the symptoms depending on strangulation. One of the 
conditions which enables the surgeon to decide and act promptly, by 
operating early, in an ordinary case of strangulated hernia, is, that 
hitherto the rupture had always been reducible by taxis, but has be- 
come suddenly irreducible, and is accompanied by symptoms more or 
less urgent. This can only be accounted for by constriction of the 
protrusion ; and the surgeon proceeds on that ground. In the class of 
cases I am now speaking of, this element, so important to correct 
diagnosis, is wanting. The protrusion has in these cases been irre- 
ducible probably for years, owing to adhesions, or some other cause ; 
and whilst the symptoms present may depend on strangulation from 
fresh accession to the protrusion, or from congestion and engorgement 
of the old protrusion, they may also depend upon mere irritation of the 
intestine or omentum contained in irreducible hernia, for the protruded 
parts are quite as liable as other portions of the viscera to be affected 
by various sources of irritation. The tumour is more ten^e than usual, 
tender to the touch, and there may be vomiting and constipation, and 
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the hernia may not be strangulat6i‘;^«»d ^ving beeia/f^^ir^ 
ducible and fixed there, you cannot hope to reduce it now; 

I recollect many years ago being ciled to see an elderly iMafm, a 
servant, who was labouring under very urgent symptoms— votniting, 
tension of the swelling (an old irreducible femoral hernia), and tender- 
ness of the abdomen. Enemata and other means had been used before 
I saw her, and medicine given by the mouth, but without affecting the 
bowels. I tried gentle pressure to the swelling, after having applied 
ice for some time, in hopes that I might reduce any new descent 
which might have occurred, but without effect. I then advised her 
to submit to the operation, but she refused, and stated as her reason 
that she had formerly had a similar attack, and that Mr. Liston had 
insisted on operating, but she had refused, and got better. I ordered 
her an opiate to relieve the pain and vomiting, but told her friends 
to send for me if the symptoms continued, and left her with fore- 
bodings of a bad result. Next day, when I went to see her, 1 found 
her almost quite well, and tlien I was infoimed that tliere had been 
a party in her master’s house, and that she had tasted a variety of 
articles, and so set up the irritation in the hernia. Still, I consider, 
I would have been fully vrarranted in operating under the circum- 
stances in which I first saw her. In several very similar cases which 
1 have met with I have had to operate, and in all of them there was 
tight strangulation, so that had I trusted to my experience of the 
exceptional case above narrated, these others would have been lost. 

Three j^ears ago a man was admitted into the Koyal Infirmary, 
under my care, suffering from an irreducible omental scrotal hernia. 
By applying cold, moderate pressure, and enjoining absolute rest and 
low diet, I was able to return a considerable portion of the omentum, 
and he was dismissed relieved. About ten moiitlis afterwards he was 
again brouglit from a long distance to my care, snfibring from symp- 
toms of strangulation and peritonitis. The surgeon who had seen 
him had wished to oj)erate and urged him to submit, but, remembering 
his former recovery, he refused, and insisted on being brought to me. 
There was evidently a portion of bowel as well as omentum in the 
sac, and I told liim there was no chance but by operating. I did so, 
and found the gut almost gangrenous, and he died in about forty-eight 
hours. This case, in contrast with the first mentioned, will show you 
the difficulty of being absolutely certain as to the cause of the symp- 
toms arising in patients afflicted with irreducible hernia ; but I would 
advise you that, though there may be some doubt, whenever the 
symptoms are severe, or do not speedily yield to opiates, and cold to 
the tumour and other remedies, the safety of the patient is in operating. 
There used to be a good old general order in the British navy, issu^ 
to all commanders, as regarded the propriety of engaging an enemy of 
superior force, “When in doubt, and in regard to hernia I 

.would say, “ WTien in doubt, operate!* 

The second class of cases I have referred to are those in which a 
' hernia has apparently been reduced by taxis, and yet the symptoms of 
strangulation^ continue. When this occurs in the case of small hemise, 
we at conclude that the sac and its contents haVe been returned 
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the t^on^tricti^n ii^aining on the contained gut« fidt in 
d^es of Wge scrotal hernia, for example, you might questicm the 
pos^biUty of this occurring, and yet 1 have met with several instances. 
In, these large hemisc we have seen that an old small sac, with its 
constricted neck, may be pushed down before a fresh protrusion. In 
such cases the neck of the upper sac is wide enough to permit reduc- 
tion of the mass of the hernia ; but a small portion of gut has got into 
the old small sac and become strangulated ; and this has been returned 
€% bloc. Such has been tlie condition I have found in the cases I have 
had to deal with ; the history of one of these will be found at page 
1043 amongst the Clinical Cases. In such cases there should be no 
hesitation as to the line of practice ; the continuance of the symptoms 
are our warrant for operating. Though perhaps fairly reduced within 
the upper ring, the hernia cannot be far removed from the opening ; 
and by freely opening up the textures in the line of the canal through 
which it protruded, the surgeon is sure to find the strangulated mass, 
and can easily relieve it. 

The sketch, plate XXXV., fig. 1, was taken from the case of a 
patient who was sent to my care from the country. Three days 
previous to his admission into hospital a large scrotal hernia had come 
down, and he was unable to return it as he usually did Symptoms 
supervened, and he sent for a* surgeon, who, with some difficulty, 
reduced it ; as, however, the symptoms increased, he sent again on the 
second day for the surgeon ; nothing like a swelling could be felt, but 
suspecting the real state of matters he sent the patient to me. On 
the most careful examination I could detect no swelling, tliough from 
the dilated condition of the inguinal canal I could easily pass my 
finger up throughout its whole extent ; but I noticed, when he coughed, 
there was not the slightest tendency to descent of the rupture, and 
there was an indistinct feeling of some firm substance impelled against 
the finger. The man was evidently in a very dangerous state, almost 
in collapse, with constant hiccough and occasional vomiting. I laid 
the inguinal canal freely open, and divided the margins of the external 
oblique and transvorsalis muscles, to give me a full view of the parts. 
On doing this, and introducing my finger upwards, I felt a hard mass 
about the size of a small walnut, which was easily brought down into the 
wound, and proved to be a small subdivision of the hernial sac. This 
contained nearly four inches of intestine, not distended, but closely 
packed and tightly strangulated. On dividing the constriction I found 
the gut quite gangrenous, and on drawing down the portion of 
intestine continuous with it, I found that the gangrenous condition 
had extended for upwards of twelve inches. The gangrenous portion 
was cut away, and the ends of the bowel stitched to the integument 
to prevent retraction, as no adhesions had occurred. The appearance 
of the parts is shown in the sketch. The man rallied, and for some 
time seemed to improve, but the portion of gut strangulated had been ^ 
high up in the jejunum, and he ultimately sank. 

On the same evening that I operated on this patient, another man 
with a moderate-sized inguinal rupture -was sent to my^care. After 
cold liad been applied I reduced it without any great difficulty, and 
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without giving chloroform. I applied a ^ampceas and 
«ent him to bed, expecting that he would be quite well 
Next morning, however, I found he had been Vomiting almcijrf .ooh- 
etantly, and complained of pain in the abdomen, near the site of the 
deep ring ,* he had also a quick pulse and anxious expression^ No 
vestige of swelling could be seen or felt, but he complained of extreme 
tenderness at the point mentioned. His bowels had not been opened 
since the rupture first came down. From the ease with which I had 
reduced the hernia, and the sensation of its return, I could not believe 
any portion was strangulated ; but the urgency of the symptoms and 
the coincidence of the former case which I had just operated on, 
decided me on cutting down and examining the canal. 1 did so ; but 
no protrusion appeared, nor could I feel any, though I slit up the 
parietes freely to make quite sure. But whilst the state of the patient, 
prior to the operation, was such as to indicate extreme danger, yet 
from the time of its performance all the dangerous symptoms disap- 
peared. The intense pain and vomiting ceased immediately. The 
bowels were moved naturally the next day, and he made a rapid 
recovery. The results of these two cases, occurring as they did, formed 
a strong contrast, and warrant me, I think, in saying that safety lies 
in operating } and that, even though nothing be found, the patient is 
certainly not placed in greater danger. I can hardly help thinking 
that in the second case some small portion of gut must have been 
reduced during the manipulations, without having been noticed, the 
relief was so immediate and complete. 

The urgent necessity for early operative interference in these cases 
cannot be too much insisted on, and recently the mesial abdominal 
section has been proposed on the ground of doubtful diagnosis. 

It has been said that after a hernia has been reduced and symp- 
toms of obstruction continue, doubts may arise as to whether the 
symptoms may not depend on some internal strangulation or volvulus 
coincident with the presence of a reducible hernia, and that in such 
cases mesial incision would bo the best method of procedure. But my 
experience in such cases leads me to consider the proposal as a very 
dangerous one, and if I can show from a consideration of the relations 
and state of parts, and from what I have observed of the symptoms 
and conditions of hernia} reduced en hhc on which T have operated, 
that the diagnosis is not so difficult as seems to be supposed, then the 
indication for the performance of the old or direct method in prefer- 
ence to mesial incision in hernias reduced en bloc will become evident. 

As regards the state and relation of parts in a hernia reduced en 
bloc. If we consider the way in which the sac is formed by tiie 
parietal peritoneum, it is obvious, first, that when a portion of gut 
constricted by the neck of the sac, or by the condensed tissue around 
the neck of the sac, is pushed back from the canal through which it 
had protruded, the mass must lie between the parietal peritoneum and 
the abdominal parietes in close proximity to the upper part of that 
canal In some cases the fundus of the sac may not be pushed quite 
out of the ^anal. In those cases, however, in which no tumour caii 
be felt, the^ constricted hernia has been pushed fi^irly through the 
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tt{^r opening of the oi^I, md lies between the fasek transversalis 
an^ |N!^toneam» with the body of the sac pressed aside, more or less 
beht^pon its neck, and no longer corresponding > 
to the ^is of the deep ring or course of the canal, 

through which it formerly protruded. In the — 

second place, it is impossible that the constricted • * 
mass can ever be pushed within the .peritoneal 
cavity, because that could only be effected by in- / w 4 

vaginating the sac, and in doing that its contents / 4 ^ ft ] 

must be everted and so* relieved from constriction. J 

It is not difficult to understand how small . r / 

hernise, such as femoral, may be pushed up through j 

the short canal within the abdominal parietes. 1 

The cases likely to give rise to doubt are cases 
of large inguino-scrotal hernia, in which the rup- 
ture has been reduced with some difficulty, per- 
haps, but with distinct sense of “ gurgling.** Ftg. m 

It may at first seem difficult to conceive of such a large* hernial 
protrusion being pushed back constricted. The condition of the 
hernia in these cases requires explanation, as it is one not much alluded 
to in surgical works. It is one to which I drew attention in reference 
to a case of strangulated scrotal hernia on which I operated in 1840.^ 
The peculiarity consists of the division of the sac into two cavities, a 
large upper part and a small lower compartment, with a narrow 
thickened orifice or canal of communication between them. In such 


cases the strangulation is at the constricted neck of what I may call 
the lower and smaller sac. Hence, whilst the contents of the larger 
sac are reduced with the sense of gurgling, it acts as a dilator, the 
small constricted mass follows and is pushed up within the parietes, 
still constricted. 


Keeping in mind the relations and state of parts in hernise reduced 
en bloc, I proceed now to connect them with certain symptoms which 
I consider characteristic of that accident which distinguish it from 
other causes of obstruction, such as internal strangulation and volvulus 
coincident with a reducible hernia. 


In all cases of hernia reduced e7i bloc, we have the history of the 
presence of a hernial protrusion in the first instance accompanied by 
incipient symptoms of constriction. The apparent reduction of the 
protrusion with more or less difficulty, the continuance and gradual 
aggravation of the symptoms of obstruction, occasionally, perhaps, 
some slight remission of more urgent symptoms, but never any real 
relief. If the protrusion has been fairly pushed up within the parietes, 
then no tumour can be felt. Even in cases of large scrotal hernisB so 
reduced en masse, in which the dilated and now empty canal permits 
the finger or fingers to bo easily passed up throughout its whole 
extent, nothing can be felt beyond a dull impulse on coughing. 

There may be a greater degree of dulness on percussion and tender- 
ness over the part of the abdomen corresponding to the deep ring, and 
above it, than elsewhere, if we have an opportunity of examining the 
> See eise of P. B., Clinial Owes. 
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p»d^t soon after the mass i^as been re^eelL^' 

the surgeon is consulted the general tendem^s jmd 4^2^^ . 

abdomen render these symptoms indistinct. . y \ ^ 

The condition or symptom on which, from ejqjerience ahtifiom 
consideration of the state of parts, I rely as diagnostic, is, that 'a'hen 
the constricted protrusion has been pushed up from the canal oonir 
pletely within the parietes, np effort of coughing or action of tjie 
abdominal muscles can make the hernial swelling reappear. This 1 
consider to be quite characteristic of the true nature of the case as dis* 
tinguished either from a constricted hernia partially reduced from the 
canal, or from an internal strangulation coincident with a reducible 
hernia. 

In the former case the patient may, by forcible effort of coughing, 
or by being made to sneeze, cause the hernia to descend, and then it 
comes down with a “ bolt ’’ en imsse^ and leaves little doubt as to the 
mode of treatment. In such a case, the fundus of the hernial tumour 
has still occupied the upper opening of the canal, and its body still 
corresponded to the axis of the canal, and so there is nothing to pre- 
vent a certain degree or kind of force causing it to descend as I have 
described. In the case of a protrusion reduced eii bloc within the 
parietes, it no longer con*esponds to the opening or course of the canal. 
It is pressed aside, with the body flexed on the neck of the sac, out of 
the line of the canal from which it has been pushed, and therefore 
cannot be made to reappear. 

In the case where the obstruction depends on the existence of an 
internal strangulation coincident with a reducible hernia, when the' 
hernia is reduce<l there will bo no difficulty in causing it to reappear, 
rather, on the contrary, there will be difficulty in retaining the hernial 
protrusion in consequence of the abdominal tension causing tlie free 
intestine to escape. This is what we see in cases of double hernia, 
when one of them l>ecomes strangulated. Both hernise are tense, the 
unconstricted one is reduced with some difficulty , and when reduced 
has a constant tendency to protrude, until the abdominal tension is 
removed by relieving the constriction on the strangulated hernia. I 
think it will be admitted that the conditions leading to the symptoms 
in both cases arc, if not identical, strictly analogous. From what I 
have stated regarding the condition of parts, and from what I have 
observed in cases in which I have been consulted, and on which I have 
operated, I feel satisfied that there should bo little difficulty in arriving 
.at a decided diagnosis between an internal strangulation and a hernia 
reduced en bloc. 

As to treatment, the sooner operative measures are resorted to the 
better, and as to the method of operating, I feel satisfied that the old ; 
or direct method is better suited for cases of hernia reduced en bloc thanV 
the mesial incision. Let us briefly consider the advantages and dis- 
advantages of each method. In the direct method, by incising in the 
line of, and laying freely open, the canal through which the hernia 
formerly protruded, we are certain of finding the constricted hernia as 
it is fixed by its connection with the peritoneum, and if the incisions 
be properly fanned, we generally find it easily, and can readily bring 
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» it* down into th^ canal!! TSien we deal with it as in an ordinary 
'^hefnial operation,^ opening the sac and examining its contents, to 
satisfy ourselves of tlieir condition, and of the propriety of reducing 
them or otherwise. Next, by dividing the constriction to a modenito 
extent, we feel whether the gut is adherent, and if not, we can draw 
it gently down so as to see the part which has l>ecn more immediately 
'under the constriction (for that is the point of clanger), and judge of 
its condition and its fitness for reduction. And all this is done whilst 
the parts are, as it were, outside the {ihdominal cavity, and therefore 
with little or no risk of fsecal extravasation. 

Again, if, as is too gc'nerally the case in hernia reduced m hhtCj we 
find the intestine gangrenous or parts of it in a donhttul state, wc> can 
deal with it much more satisfactorily tlian if we had opened the sac 
from within the abdomen, and had to deal with gangrenous gut in that 
cavity. Tt not uufrcquently haj^icns in li(*rmal cas(*s in whicli con- 
striction lias continued for some time, that clianges have begun in the 
gut w’hich was directly under constriction, sometimes pretty finn 
tlirough ie(*eiit adlicsions, -with softening of the gut in the iininediatc 
vicinity. In otlier cases the state of the strangulated intestine may bo 
such as to rcndci its rccluetion of doubtful propriety, even if not 
adherent. We know that thoujdi the ])critnucal a.spect of the intest iue 
is not gangrenous, that the nnftous menibranc at tlie scat of constric- 
tion sullors at an cailicr jieriod, and is liable to ulcerate and lead to 
peiforation, ^^ith its fatal consequences, if the doubtful portion of bowel 
has been letinned williin llie abdominal cavity. Jn sudi cases the 
proper plan is to relieve constriction ficcdy, but not to leducc the 
doubtful portion of bo’wcl iniincdiatcl^^ Here it is evident that wo 
cun ('xaniine and deal witli the contiuits of the sac niurli more safely 
and satisfactorily, b} wdiiit I call the diicct method than by a mesial 
incision, by whicli ue can onij' leach the stiaugulated intestine in- 
directly, and cannot sec or judge of its stut(' al or below the constric- 
tion until \vc liave fr<‘ed and brought it into the cav^ity of the abdomen, 

TJic mesial incision in cases of strangulated licinia reduced eti hloc, 
besides being moie dangerous than tlie old or diieet method, seems to 
me to iircsent no advantage w]iate\er, excejit to resolve a doubtful 
diagnosis, wlrcb, for the reasons 1 have adduced, T do not think should 
exist. Mesial incision or gastrotomy in cases of internal obstruction is 
certainly proper and much more frequently p(‘rforin(‘d tliaii formerly ; 
but oven in such cases its results are nob specially brilliant, wdiilst all 
who hav e performed it know that it is often troublesome, complicated, 
and dangerous. 

It is true that in many ca.ses, by making a limited incision, and 
taking care never to allow any large portion of distended intestine to 
protrude, but examining and returning it bit by bit until wo arrive 
^t the point of obstruction, we may accomplish our object without 
much exposure or maniimlation of the intestine. In other cases, how- 

1 In some cases of femoral Iieniia, owing to the loo<?e connection of the peritoneum, 
the constricted mass is Rometimes puslieil back so as to lie partly within the brim of the 
tme pelvis ; but there is no real difficulty in Imding and drawing it down, if the surgeon 
feele gently in different directions with 1 iih linger. 

3 T 
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^ver, as in some cases of yolvuluS) where the mass of intestines 
us seeing and dealing with the obstructed portion, and in w^J>^*0ie 
distended small intestines require to be for a time withdrawn from the. 
abdominal cavity* or in cases where, in spite of our efforts to control 
them, the coils of distended intestines escape, we have in the mesial 
incision formidable sources of embarrassment to the surgeon and 
danger to the patient, from which the direct operation for herniae 
reduced m Hoc is free. 

But suppose that in operating by the mesial incision on a case of 
hernia reduced en bloc the surgeon is readily guided by the distended 
intestine to the seat of strangulation. Wliat then ? He has reached 
it indirectly ; he cannot see or examine it even imperfectly without 
exercising traction to bring it from the inguinal or inguino-femoral 
region towards the mesial line, and hero begins one of its greatest 
risks. It is said that extrication of the constricted hernial protrusion 
can be more easily effected by traction from within than by pressure 
from without, as in taxis. That is true under certain conditions, as 
when the protrusion is recent and not very tightly constricted, as in 
the earlier stage of strangulation. Under these circumstances, I have 
already pointed out the value of exciting peristaltic movement of the 
intestine by eneinata as an auxiliary to or to prepare for the taxis. It 
is on the same principle also that the old Indian method of reducing 
a hernia by means of a sheet or cloth p<assed across the abdomen and 
drawn from below upwards, whilst the patient is placed on an incline 
with the head down and the lower part of the body raised, is success- 
ful in aiding ordinary taxis. But in cases of herniie reduced en bloc 
the conditions aro different. The supposition that the rupture has 
been fairly reduced too generally leads to temporising treatment and 
loss of time before the danger is realised juid the propriety of operative 
interference considered, and in the meantime the reduction en rtuis^e 
has intensified the constriction and aggravated the tendency to morbid 
alteration in structure. AYc have only to look at preparations from 
fatal cases of strangulated liernia to see what might often occur if trac- 
tion were made from within to extricate the conotricted intestine. In 
many cases the partially adlierent and altered gut would give way at 
or above the seat of stricture, and its contents would be extravasated 
into the peritoneal cavity. Or if, as must frequently happen, the con- 
striction be so tight as to require division by the knife from wdthin, 
such a procedure would be attended with less safety and certainty as 
to the relation of the bloodvessels, but especially with greater risk of 
wounding the distended intestine below the constriction, as the surgeon 
could not push aside or guard it, ^as he docs when he opens the sac 
and divides the stricture in the usual way from below upwards from 
without. 

Then, in dealing with doubtful or partially gangrenous intestine, 
to which I have already alluded, we would be placed at great disad- 
vantage in managing the intestine, whilst, if the state of the gut led to 
the formation of an artificial anus, the central abdominal region would 
certainly not be preferable to the groin. 

Looking ai the question from every point of view, I feel satisfied 
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^ onJlnary airedblaaeSibd of operating in casea of etrangulated 

redueed en Uoc is Iho proper procedure, founded on true prin- 
ciples, and decidedly preferable to mesial abdominal section. 

I cannot too strongly urge the imperative need for watchfulness 
S,nd early interference when symptoms of obstruction arise or continue 
after apparent reduction of a hernia. There sliould be as little pallia- 
tive treatment by opiates as possible, for these mask the urgent symp- 
toms, and so lead to fatal delay. For my own part, from what I have 
seen, I would say that if, under such circumstances, the protrusion 
formerly present could not be made to descend by any effort, then 
operative procedure is clearly indicated, and should be performed at 
once. In most cases it is only resorted to too late to save life. 

In operating for strangulated hernia, as well as in reduction by 
** taxis, a portion of gut may be pushed back with the constriction un- 
relieved. This is most likely to occur in operations for small hernias, 
and especially when the cxtra-j>eritoneal operation is adopted, unless 
care bo taken to empty the sac of its contents before invaginating it, 
and to avoid pushing a small rupture back en masse. In femoral hernia 
this might easily occur if the operation be roughly or carelessly per- 
formed. But even when the sac is opened this accident may take 
place. I have in my private nuiseiim a small inguinal hernia, from a 
case operated on by an excellent surgeon and anatomist, in which the 
gut has been pushed up wnthiu the parietes, with a tight strangulation 
at the neck of the sac still remaining unrelieved. I have, from the 
time I examined that case, invariably used the follow^ing precautions in 
all cases in wdiich 1 find it necessary to open the sac : — First, after 
dividing tlie constriction, I draw down, very gently, a frcKsli portion of 
intestine, to feel that the gut is free, and to ascertain its condition at 
and above the constricted j)oiiit. Secondly, in reducing it I follow the 
bowel or oineintum wdth my finger, to make myself absolutely sure that 
it is fairly lodged within the peritoneal cavity, and that no constriction 
can remain. In operating by the extra-peritoneal method, I never 
return the sac and its contents simultaneously, but first empty the sac 
of its contents. If I find any difficulty in doing so, I open the sac, so 
as to avoid all risk, and to leave no doubt on my mind as to the state 
of the parts. For whilst in a recent case I see no reason for unneces- 
sarily opening the sac, 1 have no such dread of the effects of opening it 
as to induce me to run any risk of an imperfect operation. The great 
safety in strangulated hernia is early operation, performed carefully and 
deliberately, making sure of free, or at least complete, division of the 
constriction, and avoiding, as far as possible, fingering tlie intestine, or 
using much pressure to return it into the abdomen. When much pres- 
sure is required, the constriction is not sufficiently divided, and unless 
it be more freely relieved, the tense bowel will suffer if it be forcibly 
returned. 

The Special Hernia most commonly met witli in practice are 
Inguinal^ FernwraJ, Ventral^ and UmhUieal. The other forms, F 
OUuratof^ and Vmphragmatic^ are very rare. I have |pen a vaginal 
diemia, but I never met wdth an obturator hernia in the living. The 
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points in the alidominal parietes where hernias protrude most fi?e‘^uently 
are the inguinal and femoral regions. The inguinal hernia is much 
more common in males than in females. I have not operated on more 
than four cases of strangulated inguinal heniia in women out of more 
than 200 oases, and these I did not meet with till I had operated on 
more than 100 cases. The reason of this is, that in the female the 
canal, only transmitting the round ligament, is very small, and can 
scarcely be said to exist ; the walls of the canal are in close apposition, 
except where the small cord-like ligament passes down. Again, in the 
female the pelvis is very wide, and the space between the anterior 
superior spine cf the ilium and the spine of the pubes being larger than 
in the male, there is a larger space between the vessels and the cres- 
centic margin of Glmbernat’s ligament, and therefore the weakest point 
in the female is in the femoral, whilst in the male it is in the inguinal ’ 
region. At the same time femoral hernia is by no means uncommon 
in males, though not so common as inguinal hernia ; l)iit we require to 
operate very often for femoral in males, because it is more frequently 
irreducible from constriction than the inguinal. In the female, as I 
have said, an inguinal hernia is comparatively rare. 

1. Lufuinal Ilermoi are divisible into two great forms, the Oblique, 
and the Direct or VeMro-InguinaL 

In an ordinary oblique inguinal hernia the protrusion passes down 
very nearly in the direction of the cord 
in the male and tlio round ligament in 
the female. If wc trace it from within 
outw^ards, we find tliat it emerges, in the 
first instance, at wdiat is termed the deep 
ring or o])ening in the fascia transvcrsalis. 
The sac of the peritoneum, containing the 
protruded viseexa, descends from within 
this, and as it passes down it is invested 
by a thin layer of condensed fibro-cellular 
tissue, which, may be looked on as an 
offset of the fascia transvcrsalis (fascia 
spermatica interna), continued along the 
cord from the margins of the deep ring 
or opening. That opening, how^ever, 
presents distinct margins of a resistant 
and somew'hat aponeurotic character ; the 
liernia protrudes through this opening, 
the peritoneal sac being of course carried 
before it, and forming a part of the i)rotrusion. The protrusion passes 
down in front of the cord, insinuating itself between that structure 
and its different coverings as it passes down. In the first instance, 
therefore, it is covered by the fascia spermatica interna, or in surgical 
language, the fascia propria — the prolongation of the fascia transversalis 
already mentioned. It then proceeds down the canal for about half-an- 
iuch, where the lower margin of the transversalis muscle crosses it, 
Fif 199. Bolation of parts in an ordinary Scrotal Hernia. 
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lower inav^ of tlite mternal oblique muscle . also covers it 
m p^, and just as it em^ges from under the edge of that muscle in 
the male, it receives a series of fibres coming from the internal oblique 
—the cremasteric fibres. In a case of inguinal hernia the fibres of 
the cremaster are scattered and flattened out, mixed with condensed 
cellular tissue, and this has been termed the cremasteric fascia. The 
hernia then continues its course along the cord, and passes down, merely 
covered by the aponeurosis of the external oblique, till it arrives at 
the lower opening. At that point an inguinal hernia is generally pre- 
vented from passing lower down for a time, and merely bulges* out, 
forming what used to be called a bubonocele or proper inguinal,. as 
distinguished from a scrotal liernia. From tlie margins of the external 
ring in the aponeurosis of the external oblique muscle it receives 
another covering, the fascia spermatica externa ; and after this it is 
covered by the coininou superficial fascia and integument, and then 
passes down into the scrotum, receiving the dilferciit scrotal coverings. 
The protrusion of course lies in front of and covers the spermatic cord, 
and in an ordinary scrotal liernia the testicle can be felt below the pro- 
trusion at the bottom of the scrotum. On looking at a case of inguinal 
hernia, as the surgeon cuts down upon it, the coverings are, the skin, 
superficial fascia, the fascia spermatica externa, the intercolumnar fascia 
between the pillars of the e^rternal ring, the cremasteric fascia, the 
margins of the internal oblique 
and trails versalis muscles which 
cross and overlap it, and, lastly, 
the fascia propria immediately 
investing the sac. While it is 
well to study these anatomical 
points, that the surgeon cutting 
down oil the lieniia may recog- 
nise tlifse jiarts, yet you must 
not exp{*,ct to see thorn as in 
dissection. You should examine 
preparations of hernite, to recog- 
nise the morbiil changes in struc- 
ture in old hemim. It is wrong, 
however, to say, as some do, 
that a knowledge’ of anatomy is 
of no use in regard to operating 
for hernia, for it teaches us not 
only to recognise textures wdien 
operating, but also to understand 
the direction of the protrusion and its relations to other parts, and 
hence is useful in regard to diagnosis and treatment, whether the latter 
consists in the taxis or the operation. 

We must now briefly consider the course of a Direct or VerUrch 
Inguinal Hernia. This kind of hernia does not pass through the whole 
length of the canal ; it emerges thiough some weak point in the cok- 

yig. 200. Oblique Heniia on right side. Direct Hernia on left. a,^6mial protrosion, 

* hf Epigastric artery, c, lines of incision in either form of Hernia. 
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jdiiked tendons, from distension of tli6 abdomen, or some other 
podng oause, leading to the formation of a weak point in these tendons. 
Tlie hernia may either carry before it the fascia transversalis,' or bnraft 
through it, as that fascia is very thin at this point The protrusion 
therefore passes along only the lower part of the canal, and then directly 
downwards and forwards, so as to correspond at once to the lower or 
external ring. It very generally carries the thin almost cellular por- 
tion of the fascia traiisversalis before it Camper, however, was of 
opinion that it always broke through the thin fascia transversalis, and 
hence be stated that the fascia propria of a direct inguinal lieniia was 
different from that of an oblique, and was formed by the intercolumnar 
fascia, or the fascia spermatica externa, from the margins of the external 

ring- 

The principal point of difference to consitler is, that the direct or 
ventro-inguinal hernia protrudes on the inner side of the cord, and 
crosses and covers it at tlic lower part of the canal ; whereas an oblique 
inguinal hernia follows the direction of the cord, and crosses over 
the course of the great epigastric artery (/>), running from without 
inwards, so that the neck of the hernia wliere it emerges from 
the deep opening, corresponds at its inner side to the artery, whilst in 
the direct inguinal hernia the artery lies to the outer side of the neck of 
the hernia. This used to be considered of great importance as regarded 
the operation. In obljqne inguinal hernia tlie rule was to turn the 
edge of the knife obliquely upwards and outwards, so as to avoid the 
deep epigastric artery ; whereas in a direct inguinal hernia, if divide 
the sti’icture by cutting outwards, we would be almost sure to injure tlie 
artery, and thfTc.fore the surgeon was warned that lie must bo very 
careful in deciding whether the hernia was direct or oblique. Sir Astley 
Cooper showed tliat practically we only require to divide the few fibres 
forming the constriction ; and if we carry the knife directly upwards 
parallel to the mesial line, so as to divide the constriction at its centre 
(c), there is no risk of wounding tlio artery whether the hernia be 
oblique or direct. 

In regard to the Diagnosis of inguinal hernia, I have already stated 
the absolute diagnostics of hernia, and these being kept in mind, I have 
now to bring before you what is sometimes termed the differential diag- 
nosis, or the distinction between this form of hernia and other diseases 
occurring in the regions wliich it occupies. When the swelling is con- 
fined to the inguinal canal, the diseased conditions which are most likely 
to simulate hernia are hydrocele of the cord, cystic tumours, or fatty 
accumulations develoj^ed in the canal in front of the cord, or abscess 
over the cord. Encysted hydrocele of the cord at its upper part has a 
very close resemblance to a small inguinal hernia, but there is want of 
direct impulse, whilst we find irreducibility, tension, fluctuation, and 
dulness on percussion, without hernial symptoms ; when the swelling is 
prominent, the light test for transparency can sometimes be applied. 
In most cases its defined form and position in relation to the cord, 
together with the history and irreducibility, leave little doubt. But if 
such a case becomes complicated, with symptoms of strangulation, there 
is no safe diagiiostic, short of cutting down upon the tumour to make 
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y ibr cases have Occurred ia which a small hernia had 'descended 
behind a hydrocele of the cord and become strangulated. Eneyited 
tumours in the canal are rare, and when present their globular form 
and the cord being felt free above the cyst, the mobility of the cyst,dts 
irreducibility and want of direct impulse, are generally suflicient to 
settle the question of diagnosis. Fatty masses in the canal are not very 
common, and when developed high up, so as to cover the cord in the 
whole length of the canal, they present very much the feeling and 
'character of omental hernia; indeed, it is almost impossible to distin- 
guish them during life from small irreducible omental hernim. Should 
symptoms of strangulation occur under these circumstances, and the 
surgeon cut down upon the swelling and encounter such a defined mass 
of fat, he must take care not to be thrown off his guard, but sliould slit 
up and examine the canal thoroughly, lest a small constricted rupture 
be also present. Abscesses, acute or chronic, sometimes occur in this 
region, and I have already spoken of these and their symptoms ; but I 
cannot say that I have ever seen any case where there was difficulty of 
distinguishing between such abscesses and hernia. 



LECTUliE CIV. 


DiITrrojiti.'il Diajp'osis of Ileriiiji' Contimud T)ia^(iiosis hotwepii Hernia and Inflam- 
ination of tl> ‘ drsceiidiug Tostielo in Cliildron or AdolpHcenls ; between Hernia 
and Hydrocele, Hoeiiiotocele, (Mi'soeele, and Special Tumours of the (''ord and 
Testis- -Reduction of Oblique and Direct Inguinal Heruia by Taxis and by 
Operation in Adults and in Cliildreu — Modificatiens of Oblniue Inguinal llerniai 
- (’oiigouital — Infantile. 

There is one coiiditioia likely to simulate aii iiiguinttl hernia in the 
canal, wliicli ] have purpohtdy refrained from speaking of. that I might 
draw your at.tention specially to it, as I have seen errors of diagnosis 
occur which might ha\e led to very serious risk. I allude to cases in 
young eliildron or adolescamts, in whom the testicle has not desetmded 
into the scrotum. In such instances, from injury or some indefinite 
source of irritation, it sometimes happens that the testieh* inflam<‘S 
and swells, and becomes as it were compressed or almost strangulated 
by the dense structures boiinditig the canal. Under thevse circiuu- 
stanc(*s tJiere is a tense and excessively tender eIongatt*d swell- 
ing, occupying the canal and bulging the intercolummir hiseia at the 
external ring j and along witJi these local conditions tliere are severe 
constitutional synij)toms, vomiting, t<*nderness, and swelling of tlie 
abdomen, fre([iieiitly constipation, and invariablv a great amount of 
ft'ver. Th() coincidence of siu*h symptoms witli a Uuiso, teinlcr, and 
irreducible swelling in the, inguinal region, excite suspicion of stningu- 
lated hernia; and even when, from examination of the scrotum and 
the history <»f the patient, you arrive at the conclusior as to iho tnie 
nature of the case, .still you will often f(*el anxious lest there may pos- 
sibly be some hernial complication ; ami this more esjiecially if the 
bowels do not act under the effects of medicine. In such cases you 
must take into account al! the nrcumstauces. Hy applying cold over 
the swelling, or at a later stage by opiate fomentations and the adminis- 
tration of anodynes, the 8W(*lling ami painful symptoms usually abate. 
If, however, the symidoms b(‘coiiio aggravated, 1 can conceive of the 
necessity for the surgi^iu cutting down upon the swelling to ascertain 
whether it be a hernia ; and in case it was not, it would be the proper 
treatment, as the testis would be relieved from compression or con^ 
striction, and by a little gentle traction it might be brought into the 
scrotum. In all the cases I hav<‘ seen, however, the symptoms have 
passed off under rest and treatment, without necessitating such an 
ojieration. 
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The diseased conditions may simulate an inguinal hernia 

when it has descended into the scrotum are, Hydrocele, Hsematooele, 
Cirsocele, and special tumours of the cord or testis. The distinguishing 
marks between hydrocele and hernia are the general form of the 
tumour and its relation to the cord and testis. In an ordinary scrotal 
hernia, the protrusion having descended in front of the cord from above, 
the whole extent of the cord is, as has been already stated, covered by 
the swelling, and the testicle can be felt at the bottom of the scrotum 
below the hernia (fig. 201). Now, in hydrocele, the cord can gene- 
rally be felt free in the ihguinal canal and at the external ring, whilst 
the testicle cannot in general be felt, as the sac of the tunica vaginalis 
is distended round it. Then the swelling in hydrocele has no distinct 
impulse imparted by the i)atient coughing ; it has swollen gradually 
from below upward, there is dulness on percussion, and on examining it 
with the transmitted light of a taper it is generally transparent. In 
l»aematoc(do tlie weight of the swelling, its dulucss on percussion, and 
the relations to the cord and testicle, as in hytlrocele, together with the 
hi&tory of the case, are in g^meral sufficiently diagnostic. ^ In most 
cases of cirsocele there is really little or no difficulty of diagnosis, the 
relations of the swollen veins to the testicle, the peculiar seusalion on 
the distend<‘d vessels, the way in which they can be emptied 
by pressure when the patient is recmabeiit, and tlH‘ maimer in W'hich 
the swelling gradually retuiiis 'when the patient is erect, even tliough 
the finger is pressed on the aperture, together with the wonn like sen- 
satiou tlie distended veins have, and the peculiar kind of impulse when 
the iiatient is^ made to cough, are usually sufficient to decide the sur- 
geon as to the true nature of the case. At the same time, I have seen 
some few cases where, from enormous dilatation of the veins, and from 
serum apparently being effused amongst the constituent textures of the 
curd, the s'wclhng in cirsocele luis very closely simulated a scrotal 
hernia. 

Tumours of the testicle can hardly simulate hemia, but some soft 
malignant tumours of the cord closely resemble it as to position and 
relation to the testicle ; but tlien all the other symptoms are different, 
and the history of tlie case is usually quite sufficient to decide its true 
nature. 

We now proceed to consider the method of returning an oblique 
inguinal hernia by Taxis or operation. The patient is placed recumbont, 
and with the shoulders aad pelvis raised to relax the abdominal parietes. 
In this form of hernia the canal is oblique ; and if taxis is to be apjdied 
here, ’let us sec how it is to be deme. It must of course be ajiplied in 
the axis of the canal, i.e. obliquely, upwards and outwards, towards the 
anterior superior spine of the ilium, and the last part of the }»ressure 
lirast be applied directly from before backwards, when we have reached 
the upper opening. In appl}ing the taxis we must bring down a little 
portion of the bowel, as before mentioned, to try and free it from the 
constriction. The obstacles to the reduction of tliis form of hemia by 
texis are the margins of the external ring, which do not in general, 
However, form any very great obstacle : then tlierc aie the muscles 
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covering the hernia, which should be relaxed : although they do not 
absolutely constrict the protrusion, yet they oppose reduction. It is 
the deep ring and at the neck of the sac that the resistance is greats 
est; but it is only when there is incarceration that there is any 
difficulty, for in most cases of inguinal hernia we can put two or three 
fingers into the opening, and therefore the taxis is not generally very 
difficult. 

In children the canal is not oblique, and the two openings lie nearly 
opposite each other. It is only as development proceeds that the canal 
becomes oblique. We must remember this as regards the diagnosis of; 
a direct from an oblique hernia, and also as regards the use of a truss 
iu a child. By using a truss at an early period in a child, as I have 
already stated, we often effect a radical cure ; so that when the child 
grows up the truss may be left off altogether. Even in the adult, in 
many cases, the canal looks almost direct; and it used formerly 
to be considered of great importance to distinguish a direct from 
an oblique inguinal hernia. In probably nine out of ten cases an in- 
guinal hernia is oblique, but the hernia presses inwards towards the 
inner margin of the ring, and dilates it, so that it comes nearly opposite 
to and in a line with the superficial or external ring, and it looks 
very direct ; but this is merely from the great dilatation of the deep 
ring. 

In the Operation for inguinal herniae the line of incision is much 

the same in either case, whether it 
be oblique or direct. Commence 
the incision well over the neck of 
the sac, corresponding to a point 
above where you notice the pro- 
jection, because you want to expose 
and see clearly the parts at and 
above the neck. The length of the 
incision should be from two and a 
half to tliree inches. Even in a 
large scrotal hernia the incision 
should not be longer. You only 
want to make the incision through 
the textures over the cAnal. Begin- 
ning, then, above the neck of the hernia, you cut through the skin and 
superficial fascia with one incision. I generally make this first incision 
from within outwards, by pinching up a transverse fold of the integu- 
ments and loose textures from over the protrusion, and transfixing it 
with the bistoury, the back of the knife being towards the hernia. I 
then cut out, dividing the fold, and extend the incision upwards and 
downwards, if necessary. In cases of gangrenous hernias, or in those 
where, from inflammatory action, the superficial parts are matted to- 
gether, the method just described cannot be followed. In such cases 
we must cut cautiously from the skin through the different texturos^ 

Pig. 201. — Proper line of ittcuion in a scrotal hernia, to expose the neck of the pro- 
trusion and deep constriction. 
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. ti]l W6 reach the If any veasel, no matter whethdr^ large or 

.^all, begins to bleed, it must be secured, not so tnudi on account of 
the risk from loss of blood, as that the hsemorrhage u^ould interfere 
with the after proceedings. We easily recognise the external oblique 
aponeurosis, which is generally distended by the hernia. We open the 
aponeurosis at the lower ring, and then with a probe-pointed bistoury 
slit up the inter-columnar fascia to the upper part of our incision in the 
skin We have now before us the hernia covered by .the cremasteric 
fascia, and we require to make an incision about au inch in length 
through that covering, by raising it with a pair of forceps, and opening 
it ; then on a flat director we slit up this fascia, and the edge of the 
internal oblique muscle to the upper part of our incision. We are now 
upon the fascia propria of the hernia, which we next slit up. 

In the extra-peritoneal operation, it is at this point that we require 
to begin to clear the neck of the sac, which, if the incisions have been 
properly made, is now distinctly visible. We see the bulging above 
and below the constricted point. This constriction of the hernia we 
touch lightly with the knife, until we find the constricting fibres give 
way, and then we may attempt to reduce the hernia. If we cannot 
do this easily, and if we find that the constriction is in the neck of the 
sac, we must open it and divide the stricture from within. 

The sac must be very carefully opened. Sometimes it is not very 
easily recognised. We pinch up 
a portion with the finger and 
thumb, or we feel if there is any- 
thing gliding under the sac ; if so, 
we raise it, cut a little bit of it 
horizontally, and then enlarge the 
opening. If no fluid escape, we 
should introduce a flat director 
(fig. 204), enlarge the opening, and 
make sure whether it is really the 
sac we have opened. If it be the 
sac, and if there be no fluid be- 
tween it and the bowel, we then 
recognise the gut \ but if we were 
to cut rashly we might cut into 
the bowel. We open the sac, and 
enlarge the incision upwards and 

downwards, then introduce the flat director 
under the edge of the constriction (fig. 202). 
A probe-pointed bistoury, laid flat upon the 
director, is glided under the constriction, and 
its edge is then turned upwards so as to 
divide the sharp margin directly upwards 
at its centre over the neck of the hernia. 
We can then get our finger so far under it as to feel the constriction 

Fig. 202.— Shows incision in a scrotal hernia and division of coyeiings on director. 
The incision is placed too low, not over the neck of the protrusion as i|^ fig. 201* 

Fig. 208.— Mode of using probe-pointed bistoury to divide the deep constriction. 





Fig. 203. 



Pig. 202. 
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guide the bistoury. The director should not be used in divid;^ 
the deeper part of the stricture, biit only to allow us to divide or. 
notch the tight margin, and then we can complete the division of t)ie 
stricture more safely by using our finger as a guide. In operating 
on large scrotal hemisa great care should be taken not to open the s^ 
too largely. It should be opened about an inch or little more below 
the neck, and slit up to the point of constriction, and then the stricture 
fully divided by the probe-pointed bistoury, guided on the 
finger or flat director. If this be done, and the constricted 
portion gently disengaged and drawn down, and then re- 
turned, moderate equal pressure on the fundus and body of 
the sac made with the left hand, whilst the right hand re- 
gulates the neck of the protrusion, will usually suffice to 
reduce it, without any undue fingering or manipulation 
of the intestine. On the contrary, if this rule be not 
observed, if the incision be prolonged downwards and 
the sac largely slit up throughout nearly its whole extent, 
the convolutions of the imprisoned intestine escape in all 
directions, twist upon themselves, render the division of the 
constriction more difficult, and, worst of all, require too 
much handling of the intestines to repress and reduce them 
(fig. 205). The same observations apply to all large her- 
niao. In certain cases, complicated by adhesions or other 
peculiar conditions, we must open the sac largely to examine 
and deal with the complications, wluitevcr these may be ; 
but such cases are exceptions to a great general rule. 

In cases where the state of the hernia contra-indicates the 
extra- peritoneal operation, we open the sac witlnmt making 
any attempt to divide the constriction on its exterior. 'J'he 
sac is opened and the constriction divided, as described 
above. 

After the operation, the margins of the incision are 
united by sutur(is, then a flat compress of lint or sponge 
wrung out of weak carbolic or boric lotion, supported by a 
folded soft towel or napkin, and secured by the spica ban- 
dage, is applied. In applying the bandage the thigh should 
be slightly flexed on the pelvis, so that when the limb is 
stretched it becomes firmer. 

The same general rules as to the extent and method of 
making the incisions apply to the operation for direct or 
ventro-inguiiial hernia as for oblique. We must, however, 
bear in mind the difibrence in the anatomical relations 
Fig. 204 - which I have previously alluded to. First, that the protrun 
sion occurs through some opening or weak point in the con- 
joined tendons, nearer the mesial line than the deep ring, consequently 
that the hernia only occupies the lower part of the canal, rather cross- 
ing the direction of the cord at its lower part, so that this form of 
hernia has fewer coverings ; it is only covered by the skin, superficial 
abdominal fascia, and the intercolumnar or external spermatic fascia, — 
e 
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ifl^!GQi6time9 termed t&e fascia propria of Campeti — and ettVperitoneal, 
. ^llular tissue ; the coverings derived from the internal spermatic and 
cremasteric fascise being absent. Secondly, that at the deep part of the 
Vound the relation of the neck of the protrusion to the deep epigastric 
artery is reversed ; for as this hernia protrudes nearer the mesi^ line 
of the body, the artery lies to the outer side of the neck pf the sac. At 
the same time, if the incision of the deep constriction be carried directly 
upwards over the centre of the neck of the protrusion, parallel to the 
linea alba, as recommended in oblique hernia, the artery runs no risk 
(fig. 200), If, however, the edge of the knife is to be inclined to the 
side, it must be directed towards the internal side of the neck of the 
hernia in a direct hernia, and outwards in oblique j but the rule is 
straight upwards. The after-dressings and treatment are the same in 
both forms. 

Hitherto 1 have been speaking of the two general forms of inguinal 
hernia, but under the head of oblique inguinal we meet with two 
important modifications of hernia — ^the congenital and infantila Of 





Fig. 205. 

these the former is the more common, and I think the most important, 
perhaps, of almost any modification of hernia that we meet with, both 
as regards diagnosis and treatment. The latter is not so easily aefined, 
and I suspect the an’angement of parts must be often varied, to judge 
from the varying descriptions of it given by different authors. We 
must now turn our attention to these forms of inguinal hernia ; and 
first to the congenital hernia. 

By the term Congenital Hernia we do not merely mean a hernia 

Fig. 205. — Shows the result when in a case of Scrotal Hernia the sac is largely exposed 
and opened, and the intestines protrude and embarrass the operator. ^ 
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irfaidb comes down at birth^ but we ta^ a hernia arising in eonneetf^ 
with a peculiar congenital condition of the inguinal canal, which of^ 
continues to exist ti^oughout life. The general sac of the peritoneuiik 
and the sac of the tunica vaginalis, as you are aware, are originally btfcO 
continuous serous sac. As the tunica vaginalis descends into the 
scrotum, the portion passing through the canal becomes narrowed; and 
bulges out when it emerges into the scrotum ; thus two serous sacs are 
formed, connected by a narrow canal, which continues pervious till the 
birth of the child, when in general the communication becomes obliter- 
ated. It is usually said that the tunica vaginalis is drawn down into 
the scrotum as the testicle descends, but the tunica vaginalis is generally 
in the scrotum before the testicle comes down. When this continuity 
between the peritoneum proper and the tunica vaginalis continues 



Fig. 206. Fig. 207. 


after birth, if the canal does not become obliterated, tlien there is a 
narrow communication between the abdomen and the tunica vaginalis 
along the cord (fig. 206 ). This congenital condition not only ej^ains 
the peculiar relations of the intestine, but requires also to be kept in 
mind with reference to diagnosis, and to differences of opinion as to 
the nature of scrotal swellings in young children. It not unfrequently 
happens that a child is taken to a surgeon who, on examining the 
swelling and finding it translucent and containing no gut, pronounces 
it to be a hydrocele. The child may then be shown to another surgeon 
who finds a portion of gut in the scrotum amongst the fluid, and 
reduces both gut and fluid with the usual gurgling sound into the 
abdomen, states it to be a hernia, and orders a truss to be applied. 
The first surgeon has seen it when no intestine happened to be down, 
but had he tried to reduce the swelling the ease with which the fluid 
would have returned into the abdominal cavity should liave shown him 
that it was not an ordinaiy hydrocele, but that there was a state of 

Fig. 206. Congenital state of parts permitting Hernia to descend.' 

Fig. 207. Congenital Hernia. 
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l^rlfS which would be likely aleo to permit intestine to descend. In 
cK!^me cases the communication is very smalh so that no gut can descend 
mto the tunica vaginalis; but in such cases the fluid can be slowly 
pressed back into the peritoneal cavity, showing the true nature of 
the case to be what is termed congenital hydrocele. The proper 
treatment in such cases is the use of a truss to prevent the bowel 
passing down and by its pressure tending to promote closure of the 
passage of communication; and when that is effected, when the 
fluid in the tunica vaginalis can no longer be pressed back into the 
peritoneal cavity, then the ordinary treatment for hydrocele may be 
adopted. 

A hernia or portion of bowel may descend through this narrow 
canal into or towards the cavity of the tunica vaginalis, and this is 
what constitutes a congenital inguinal hernia (fig. 207 ). The tunica 
vaginalis is the sac of the hernia. The testicle is very often found 
lying in the canal, and the cord shorter tlian usual When the hernia 
descends into the scrotum in such a case, the tunica vaginalis forms the 
sac of the hernia. In many cases a portion of gut merely, protrudes 
through the lower opening of the canal of communication, just within 
the tunica vaginalis in the scrotum. The resistant character of the 
canal through which it has pass<'d prevents more passing down, and in 
such circumstances there is a difficulty in the diagnosis. In a strangu- 
lated congenital hernia, where we can see and feel fluid within Sxe 
scrotum, with pain in the lower part of the abdomen, we may find 
nothing but what seems to be a thickened cord ; yet, in some of these 
cases, w'e find that what appears to be a swollen spermatic cord is really 
a portion of intestine contained and tightly constricted within the canal, 
and often strangulated. 

Tlio reason why I draw your special attention to congenital inguinal 
hernia is, that it requires to be, if possible, more promptly attended 
to than any other form. The state of the parts and tlie degree of con- 
striction are such, that bad consequences very soon follow any attempts 
at Induction, unless they succeed. In many instances, continued at- 
reduction do much harm. As regards the operation in con- 
genital hernia, the extra- peritoneal operation is not suitable, as the neck 
of the sac, or the narrow portion of the canal, forms the constriction ; 
and, therefore, when operating on the adult, we must open the sac in 
all cases, to divide the stricture. 

As regards the peculiar dangers of strangulated congenital hernia. 
— Any one who has carefully noticed the results of such cases must 
have l)een struck with the greater fatality in them than in other forms 
of rupture ; whilst those who have had much experience in operating 
can scarcely have failed to be surprised at the amount of morbid action 
which is often presented in the contents of such a hernia in a very 
short period of time, compared with what we find even in cases of 
femoral or umbilical hernise. These results seem to me to depend 
chiefly of course on the nature of the constriction, but are increased or 
modified by the extent of the protrusion, and the treatment adopted 
prior to operation. The very nature of the constriction is essentially 
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^atigerous ; for if we consider the long narrow cah$i of cbmifeuhieat^^ 
which exists between the general peritoneal sac and the tunica vaginllw/ 
and the process of condensation, elongation, and increased obliqilltk 
which it undergoes as the patient advances towards adult age, we Will 
at once perceive how difficult it will be for a hernial protrusion tO 
descend; and having descended towards or into the scrotum, and 
become distended or congested, how almost impossible to return it by 
taxis ; especially when we further recollect the unyielding ‘texture of, 
the walls of the canal of communication in such a case. This resistant 
unyielding character is easily seen when the hernia is down, arid 
indeed often forms a cause of doubt as to the scrotal swelling being a 
hernia ; for there is apparently no continuous neck passing towards the 
abdomen — nothing but what feels like a slightly swollen and hard 
spermatic cord, so finiily is the gut embraced throughout tlie whole 
length of the canal ; and then the bowel, emancipated in the cavity of 
the tunica vaginalis, becomes distended and congested, and tightly 
nipped above by the sharp resisting margins of the lower opening of 
the canal. 

These arc what I consider the essential dangers of the congenital 
rupture. I3ut it is evident that they will be much increased, if, as often 
happens, a large portion of gut has suddenly been protruded, in conse- 
quence of some violent effort or force. Then even slight efforts at 
reduction only make matters worse ; and in such a case I have seen 
the coils of small intestine highly inflamed, matted together, and at 
some points gangrenous, even in the course of sixteen liours ; whilst in 
another I have seen the peritoneal coat of the intestine abraded and 
cut by the stricture, and the bowel inflamed, in less than six liours from 
tlie time of descent, where the patient had been very restless, and had 
made violent effoi-ts at reduction. On the other hand, if only a small 
portion of bowel has passed beyond the low-er margin of the canal of 
communication, or whore the bowel has been scnne'what protected by a 
portion of omentum, I have found, even after the lapse of thirty hours, 
not much more alteration than in an ordinary case of hernia. Iq|one 
case, that of a young man aged about twenty -one, who had suffered 
from hernia as a child, the hernia came down sudtlenly while he was at 
his work. I saw him sixteen hours afterwards, but on operating I 
found a very large quantity of gut in the tunica vaginalis, which was 
much inflamed and adherent. In another case a man received a blow 
upon the testicle, and complained of pain and sickness when I saw him. 
The general opinion of others who saw him was that it w^as acute 
hydrocele. 1 thought, however, that it was a case of hernia, and I 
accordingly cut down upon it ; for even if it had been an acute hydro- 
cele the incision would have done no harm, while, if it was a hernia, it 
was the only safety for the patient. I found a quantity of serous fluid 
very like that of a hydrocele, but on further examination I found a 
small portion of gut tightly constricted and highly congested pro- 
truding into the upper part of the tunica vaginalis. The con- 
striction was relieved, and the man recovered, but the diagnosis of 
the case was , exceedingly difficult, and most of those who saw it 



BANQEi^S OF CONGENITA^ MSMNIAa VM 

t ouglit ifc merely eirdling of the cori arieiiig |ii! bjov m 
ete$ticle. V"' 

^ Attempts at reduction are not very likely to succeedl^ owing to t^e 
direction of the canal, except in young children ; in them I have fre- 
quently ‘succeeded, but we should nob try the taxis too persistently. In 
a young man on whom I operated without attempting the taxis at all, 
I found that the posterior part of the tunica vaginalis had been rup- 
tured from the attempts at reduction which had been made before I 
aaw the patient. In this case the tumour was confined to the canal, 
neither testicle having passed through the external ring ; the swelling 
was large, tense, and painful, and the patient had attacks of vomiting. 
All attempts by taxis had failed. My resident surgeon ordered a dis- 
tending enema, and this brought away such a copious loose stool as to 
make me doubt the tightness of the constriction ; still, as the tumour 
was tender, I put the patient under chloroform, and cut down upon it, 
and found a large sac, partly occupying the canal, and partly pressing 
up between the parietes and peritoneum. On drawing it down, to 
bring its neck within easier reach, I found the sac bad rent .on its pos- 
terior aspect from the previous attempts 
at reduction, and on laying it freely open 
there was exudation of blood here and there 
on the surface of the bowel, showing the 
danger of the taxis in such cases. This 
patient ultimately did well. 

There is no peculiar difficulty or danger 
in the operation. You make an incision 
over the swelling, and cut down upon the 
parts in the usual way. You must expose 
the inguinal canal and the upper part of 
the scrotum, and then you can easily divide 
the stricture without any danger, just as 
in inguinal hernia ; but to relieve the con- 
striction you must divide the whole length 
of fke canal of communication from its 
lower to its upper opening. 

The after-treatment is similar to that 
of ordinary inguinal hernia — only we must avoid pressure on the 
testicle, if it lies in the inguinal canal. In some cases we can draw it 
so far down as to be able to apply the compress higher up. But in 
cases where the shortness of the cord, will not admit of this, there is 
often difficulty in avoiding pressure upon the testicle in I’etaining 
the hernia, and even without direct pressure it sometimes inflames, 
swells, and gives trouble in the treatment of these cases. 

' Infantile Hernia exists in different forms, and has been differ- 
ently described by surgical authorities. The general characteristics are 
that it passes down behind, not into, the tunica vaginalis, very often 
splitting up the constituent parts of the cord from each other, so that 
it has the spermatic vessels sometimes on the surface and sometimes at- 
Pig. 208. Diagram illustrative of Infantile Hernia.^ 

3u 



Fig. 208. 
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one or other side* The princi^ial peculiarity is, that to ^0|^ratiBg 6n 
such a hernia we first come down upon a serous sac, which, when opened^ 
contains no gut. Behind this is some cellular tissue, and under Hiis 
again is the sac containing the intestine. When operating, therefore, 
if we remember tliat part of the tunica vaginalis corresponding to the 
cord lies in Iront of the true hernial sac, wq will be piejiarcd to proceed 
without hesitation if we meet with this complication. 
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FEMOKAii Hi RNIA can protruflo only at ono nart of the abdomen. On 
looking at the interior of tho pelvis and abdomen when tho peritoneum 
has been stripped off, we notice that the fascia iliaca, it passi i dow ii, 
is perfectly continuous ou the outer side of the iliac vessels with the 
layer of fascia passing up to lyio the posterior abdominal paiietea In 
fact, theie is no break in the continuity of these two fasciae from tho 
super ior anterior s])ine of tlie ilium to the outer side of the femoral 
shea til, so that m this space no lieinia can protrude. When the fasciae 
anive at tlie vessels, they arrange themselves into a funnekshaped 
sheath to admit of the p.issage of the great vessels into the thigh. 
That la)er of these fasciae conesponding to the posterior aspect of the 
transveisalis muscle passes down in liont of the vessels, and can be 
traced continuously -with the deep jioition of the fascia while tlie 
fascia iliaca, winch passes behind the vessels, sweejis doun 2>osteiiorly, 
or on a dci'per plane, and coiresjionda to the jiubic or internal portion 
of the fascia lata of the thigh. Whcic the vesstds jiass out, whilst 
there is a separation of these layers of fascia?, they send down a septum 
between the v(*in and the artery. Besides this fascial funnel the vessels 
have also their distinct and jiroper cellular sheath, and this prevents any 
protrusion descending between the vein and the artery. But between the 
iliac vein and the pubes we have a space almost unoccupied. This space 
is bounded on the inner side by crescentic fibres from the crural arch and 
from its falciform process, and also fibres from the lower pillar of the 
external oblKjuo tendon and conjoined tendons, passing down towards 
the pubes, and towards the sjiine of the jmbes, forming Oimbcriiat’s 
ligament, or the crescentic margin of the crural arch. Behind we have 
the pubes, covered by the ])ectineus and fascia ; and in front we have 
the crural arch fonned by Pouitart’.s ligament and the abdominal fasciae. 

The space so bounded is one of the weak points of the abdominal 
walls ; it is merely closed internally by a delicate layer of tissue 
derived from the transversalis fascia, called the internal cribriform fascia. 
There is often a sort of indentation correspondmg to the space, which 
is filled by a small, deep, absorbent gland. This is 4he only point 
where a femoral hernia can protrude. The protrusion passes down on 
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tili6 inner side of the sheath of the vein, and passes thron|^ tU 4^r6isil' 
ring or canal, which is bounded in front by the cruraj arch^ intenial^- 
by Gimbernat’s ligament or crescentic margin of the arch, bdiiindl by 
the fascia iliaca, and on the outer side by the sheath of the femoical 
vein (fig. 209). Through this ring or space the hernia passes down 

and appears in the thigh, imme- 
diately below and behind the falci- 
form edge of the fascia lata, which 
is stretched in front of it, and it lies 
upon the pubic portion of the fascia 
lata. The hernia is covered in this 
region by the cribriform fascia, the 
thin upper portion of which it 
either distends and carries before it, 
or it sometimes dilates and passes 
through one of the* foramina in 
that structure. The relations of 
this cribriform fascia should be 
carefully studied, and nothing in 
regard to the anatomy of femoral 
hernia has puzzled me more than 
to understand what can be the 
reason for such diversity of description and views as to the cribriform 
fascia ; for, after many years' experience in dissecting and demon- 
strating these parts, together with careful examination of them for ray 
own special satisfaction, I have not been able to see any reason for 
describing this cribriform fascia otherwise than as a continuous portion 
of the fascia laia, always presuming, of course, that no artificial dissec- 
tion is made to separate the natural connections of the parts. If the 
subcutaneous superficial fascia be carefully raised, commencing over the 
saphena vein, and the fat be cleaned away with the handle of the 
scalpel, so as to expose the saphenic edge, the falciform process, and 
the fascia lata generally, we see between the falciform edge above, 
and the saphenic t^dge inferiorly, a continuous layer of fascia stretching 
from the iliac towards the pubic portion of the fascia lata ; thinner, 
perhaps, and reticulated by foramina for vessels, but still perfectly 
continuous with the two great portions of the fascia. If the handle of 
the knife or a probe be prassed under the saphenic edge, and pressed 
downwards, it is resisted in its progress, showing that here also, though 
the edge is abruptly reflected, the membrane is continuous, and above, 
at the falciform process, where the reflexion is less sharp, the con- 
tinuity can be seen. It is only by artificial dissection that we can 
destroy this continuity, and make a distinct saphenic opening as it is 
called. As to the description of its being a portion of the superficial 
fascia of the thigh, that is evidently incorrect ; for the saphena vein, the'" 
superficial branches of the common femoral artery, and their accompany- 
ing veins, together with the superficial set of femoral glands, form a 
natural separation between that fascia and the cribrifomL As little 

Fig. 209. Diagram illustrative of Femoral Hernia — (a), the protrusion ; (d), vein; 
(c), artery ; (d), external abdominal ring. 
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I »ee any reason for considering or describing the eribriform as a 
dkfeinct structure, for any such distinction must be purely artificial 

As the space already described between the iliac vein and Gimber- 
nat’s ligament is wider in the female than in the male, femoral hernia 
is commoner in females than in males, though in the latter it is not un- 
common. When a hernial protrusion passes through the femoral open- 
ing, then, from the way in which the cribriform portion of the fascia 
of the thigh is arranged, the protrusion tends to pass up towards the 
abdomen, so that it lies obliquely, and resembles in some instances a 
small inguinal rupture, and this flexure of the body of the hernia upon 
its neck constricts it still furtlier. If we attempt the taxis, therefore, 
whilst the gut is in this j)Osition, we will simply bend it further upon 
itself, anil cannot possibly reduce it. We must first bring the body of 
the swelling in a line with its neck, and the whole into the axis of the 
opening through which it has passed out. The hernia descends into 
the thigh through the saphenous opening fit its upper part, but the term 
has given rise to much misapprehension, for it is sometimes understood 
to mean the saphenous edge or lower part of the saphenic* opening ; 
that edge is reflected back uj>on the vein, and tiierefore a hernia could 
never pass out there unless it passed down between the vein and its 
sheath, and this it is said doef> happen sometimes, but I have never 
seen a case of it. At the upp<?r part of the saphcnic opening we have 
the weak point corresponding to the femoral ring, and when a hernia 
descends, it passes down immediately below the falciform edge, and in- 
variably occupies the inner com])artinent of the fascial sheath. 

A hernia which has emerged at the point just indicated, when of 
small si;!e, passes at first directly down on the thigh, projecting the 
superficial cribriform fascia, glands, and skin, before it, and forms a 
small rounded or sometimes a flattened swelling at the upper and inner 
part of the thigh immediately below the crural arch. As the hernia 
enlarges, the coriiiectioris of the cribriform fascia prevent it passing 
farther down the tliigh, and so the body of the swelling is pressed up 
towards the abdomen, and lies along the line of Poiipart’s ligament — 
its deep surface resting on the fascia of Scarpa, whilst its superficial 
aspect is in relation with the common superficial fascia of the groin, and 
the ascent of the swelling is limited above by the angle of union of the 
fascia of Scarpa with the superficial fascia of the abdomen. . The 
superficial inguino-pudic and epigastric arteries and veins are stretched 
over the hernia as it ascends. This hernia, therefore, whilst it will* 
present all the usual symptoms absolutely diagnostic of hernia in general, 
requires great care on the part of the surgeon to distinguish between it 
and other swellings occupying the same or nearly the same position. 
The difficulty in diagnosis will be increased if the swelling be of small 
size, or if the protrusion be largely composed of omentum, for in these 
‘ circumstances the important diagnostic of direct impulse on coughing 
is often very imperfect, even when the hernia is not constricted. In a 
tightly-constricted hernia there is no direct impulse, as I have already 
pointed out. 

The diseases in the inguino-femoral region, which may be mistaken 
for femoral hernia, are enlarged and partially suppurating glands, chTonic 



1030 


REGIONAL SifRGERY* 


absceds of the iliac fossa pointing or projecting at Hit femoral rin^' wA 
tahing the same position as the hernial protrusion, varicose dilatatlbti of 
the femoral vein, cystic and fatty tumours, and psoas abscess. Besides 
these distinct diseases the surgeon requires to diagnose this hernia wheft 
it is reflected on the abdomen, from a small oblique inguinal hernia. » 

As one or more of the inguinal glands lie directly over that 
portion of tlie cribrifonn fascia which a femoral hernia j)iishes before 
it, you will easily understand how closely such an inflamed and 
swollen gland may simulate this hernia ; indeed, as J have seen, you 
may have both conditions present, and on cutti}ig through the sup- 
purating gland you may expose a small hernial sac, but in such cases 
the general symptoms will so far guide your practice. If the bowels 
act freely under the use of castor-oil or other gentle juirgative, and 
there be no vomiting, and merely the tender swelling, and the skin not 
easily movable over the tumour, the diagnosis is that it is an inflamed 
gland. If, moreover, j’^ou detect any cause of local irritation likely to 
lead to such glandular swelling, and if the tumour, at first comparatively 
small and hard, gradually becomes larger and soft, or fluctuating, with 
red adherent skin, and general feverish symptoms, this diagnosis is 
strengthened. But if the swelling is at first deep-seated, with impulse 
on coughing, and can he reduced, it is hernial. If, w ith all clear indi- 
cations of an inflamed or sup]mratiiig gland, the symptoms of acute iu- 
carceratiou or strangulation supervene, these should decide the prompt 
interfcronco of the surgeon, by cutting down on the swelling; and 
should his incision expose an iiiflanu'd gland or give vent to i)un lent 
matter, he must not bo thrown off* his guard, hut proceed, and make 
quite sure lest there bo a small hernia present. 1 r(‘Collect, when a 
student, reauing a criticism in a ino<lical journal on a hospital suigcon 
for operating on a case of supposed femoral hernia. The article was 
headed, “ Opening an ahsccss by a T incision !” Though 1 have since 
then seen a good deal of surgical practice, I know of no deadly results 
which would be likely to follow opening an abscess by a T incision, but 
I do know that in a doubtful case leaving a hernia strangulated would 
bo fatal. 

Chronic abscess formed in the loose subpcritone.d cellular tissue on 
the surface of the fascia iliaca makes its way towards the weakest point 
in the. same way as the hernia, and therefore bulges at the femoral ring. 
There is impulse on coughing, the swelling can be reduced, and even 
•for a time retained hy the finger after reduction ; and except, perhaps, 
that it wants the firm elastic feeling of hernia, the syinpfoms are very 
similar, and the surgeon may be misled hy the i^atient stating that the 
lump appeared suddenly after violent coughing or some other exertion. 
But, if there be a circumscribed fulness of the parts above Poupart's 
ligament, when the swelling is repressed, if the patient he pale and un- 
healthy-looking, or if there be pain in the back, su^picion should be 
aroused ; and if the patient has been trying a truss, and finds that the 
swelling always manages to escape from under the pressure, the nature 
of the case becomes more apparent, and gradually the increase and 
character of the swelling leave no doubt of its true nature. But at 
first the difficulty of diagnosis is considerable. 
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, - III ps0aa Abse^^, wliich arises under the fascia iliaca, there is 

in geiieral any difficulty in diagnosis ; the matter points lower' 
down, bulging the fascia lata before it, and its position lower down in 
the thigh, in conjunction with the history of the case, leaves little 
doubt as to its character. 

Varix of the femoral vein, distending and pressing out the thin 
fascia on the inner side of its sheath, has somewhat the appearance of 
a small hernia ; but the sensation to the finger is quite different, and, 
moreover, it must be very rare indeed that varix of the femoral can 
exist without a varicose condition of the saphena and other veins of 
the lower extremity, and this will generally give a' clue to the nature 
of the swelling. 

Except when symptoms of strangulation exist, cystic and fatty 
tumours in tlie femoral region will bo distinguished from hernia by 
their form, feeling, want of direct impulse, and irreducibility. They 
may, however, prove puzzling to the surgeon when operating for symp- 
toms of strangulation. I have in several cases met with such.^oysts 
overlying a hernia. In one case 1 found no less than four about 
the size of large grapes, under the fascia, overlying a small strangulated 
hernia, and -wlien I opened tlie first I thought, from the escape of 
serous fluid, that it was an enspty hernial sac, but on perceiving the 
others 1 saw their real character, and dissected them ofl* and exi>osed 
the true sac. 

As regards the diagnosis between femoral and small oblique in^- 
guiual hernia?, I have never found any great difficulty in distinguishing 
them. Though a femoral hernia does ascend obliquely towards the 
abdomen, it does not pass up to the level of, nor in the direction of, 
the deep abdominal ring. The connection between Scarpa^s fascia and 
the common superficial fascia a little above Pouijart's ligament prevents 
it ascending far, and so it ijasses more transversely out towards the 
iliac spine, and does not present the obliquity of an inguinal hernia. 
Besides, unless the sac and its fascial coverings have become adherent 
to the adjacent textures, we can, even in strangulated femoral hernia, 
bring down the tumour from off Poupart s ligament, so as to ascertain 
distinctly its relations and tlie point from which the neck emerges. It 
is only in old adherent and irreducible hernia? that difficulty in diag- 
nosis between the two forms can occur. 

The crural arch is of great importance in reference to the taxis 
and operation, and considered anatomically it is a very complicated 
structure ; but we liavc not tiirie to enter fully on the subject here. I 
would merely refer you to the simple and comprehensive statement 
given by Mr. Liston of tlie disposition of the lower crural arch, as dis- 
tinguished from Poiipart’s ligament — which I have verified in its main 
points in a very large number of dissections — as a model of anatomical 
description. He explains that the iliac portion of the fascia lata, 
together with its falciform process, is formed by the union of the deep 
layer of the abdominal superficial fascia (Scarpa’s fascia) with the 
fascia transversalis, below Poupart’s ligament ; which ligament lies 
enclosed between these two lamiuse, above their angle of junction, so 
that the combined fasciae referred to form in fact the Asisting portion 
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of tlh* ardi 'trhich is in contact with the neck of the 
can be proved by dividing and removing Poupart’s Ijgamenl;^ , and' 
rendering tense the fascise, when the constricting edge will stllll be 
The only point of description in which. Mr. Liston’s views are defectivet 
in regard to these structures is, that he did not keep sufficiently in 
view the strong attachment of the deep layer of the structure to thjs 
posterior reflected edge of Poupart's ligament, and the tension conse- 
quently exerted upon that ligament by the fascia lata in certain posi- 
tions of the limb. In applying the taxis in femoral hernia, we are 
told to flex the leg on the thigh, and the thigh on the pelvis, and 
rotate inwards. How does this affect the crural arch] It cannot 
aflect Poupart’s ligament directly, because this stretches between two 
fixed osseous points, and it is only in so far as it has curved down- 
wards by its attachment to the fascia lata that we can act upon it at 
all. It is only by acting on the falciform edge that we can relax the 
lower crural arch. As the fascia iliaca and fascia transversalis pass 
down, Scarpa’s fascia, which is the deep layer of the superficial. abdo- 
minal fascia, becomes perfectly continuous with the anterior layer of 
the iliac or outer portion of the fascia lata ; whilst behind Poupart’s 
ligament the fascia transversalis descends and becomes continuous with 
the posterior or deep surface of the fascia lata, and these two laminse 
close below Poupart’s ligament, and form the falciform process, and 
the lower crural arch the constricting edge. In the taxis, therefore, 
we relax this edge, but Poupart’s ligament only indirectly. 

In applying the taxis, after using the general means formerly 
mentioned, we bring the tumour, if it bo a large one, from off the 
surface of the abclonien, and press it directly upwards, after bringing 
it into a line with the axis of the opening through which it has passed. 
In most cases, at an early period, we can thus reduce tiie hernia easily, 
but sometimes the textures offer great resistance to reduction, and the 
bowel becomes so altered in its relations and proportion to the opening, 
that we can no longer return it. If left long unreduced, the sharp 
margins of the constriction would cause great mischief, and therefore 
in femoral hernia operation should be resorted to early. 

Operation . — In operating for femoral hernia, we should see dis- 

tinctly the falciform edge and parts 
immediately over the neck of the 
sac. We therefore make an incision, 
with this object, over the whole 
length of the tumour, if small from 
above downwards, and I generally 
mal^e another slightly oblique along 
the line of Poupart’s ligament. In 
very fat patients I make a crucial 
incision. I then divide the skin and 
superficial fascia, push aside any 
glands, and secure any vessels which 
Fis* 210. may bleed. 

When the superficial fascia is fuUy divided, the body of the hernia 
Fig. 210. lines of incision in Femoral Henfis. 
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' like a rounded ^tnisiOB lying looee^ 

sod generally tilted up over Poupart’a ligament aa ahown in fig. 
ill. l^e amdoth texture covering the hernia ia genendly the cribri- 
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form fascia, but we may have to cut cautiously through two or three 
layers of condensed cellular tissue before we come to the sac. We 
should try the extra-peritoneal operation if the hernia has not been 
very long down, for we see the neck of the sac very distinctly, and by 
touching the constriction lightly with a bistoury w'e cut through the 
resisting fibres. If we find that the indentation is e&ced, and that 
the sac becomes more distended, then the constriction is divided, and 
we next empty the sac of its contents and reduce them. But if we 
cannot do this, we must open the sac and divide the constriction from 
within. In small femoral hemiae we must do this very cautiously, for 
there is often no fluid in the sac, and recent adhesions may even have 
^.plrPT, -place between it and the bowel. We should introduce the 
finger, and feel whether there be adhesions. In dividing the stricture 
in femoral hernia, the surgeon passes his finger or the flat director in 
front of the bowel, and somewhat to its inner side, and with a bistoury 
introduced flat on the finger he insinuates its point through and beyond 
Ihe constricting edge, then turning the edge of the knife upwards and 
inwards, he divides the falciform* edge at its junction with the deep 
crescentic margin, or Gimbemat’s ligament. When the deep crescentic 
margin is divided we at once relieve the falciform edge and the con* 
striction, and the bowel can then be reduced. The case is treated 

Vig 211 repwsente the maaaer in which femoral hernia will sometimeB rise from the 
depth of the groin when freed of the integumenta and the binding of the ^ % 

The extent of the incision of the integuments, co. An aponenrows dissected offtim 
imper aao. n, The hernia cowed by the proper sac. The tumonr^is of a pyramidal 
form, a, A eat throng ilie sac. 
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mA. 

albtiarwards like any ordinary case of hernia. We should ; 

knife directly upwards, but obliquely upwards and inwards, 
divide the crescentic margiii where it forms the upper and inner jpiarf 
of the ring. By doing so we avoid all risk of injury to the vein»or*io 
the epigastric artery, or the spermatic cord in the male. 1 ^ ; 

As regards the dangers of the operation, there are hardly any inci- ’ 
dental to the operation itself if it be properly and carefully performed ; 
we simply divide the skin and fasciae, and sometimes also the sac. The 
only vessels which require to be divided are the branches of the in- 
guino-pudic artery. They are generally cut in the first incision, and 
should be secured at once as divided. The obturator artery sometimes 



Fig. 212. 

courses close round the inner side of the neck of the sac in femoral 
hernia, and under such circumstances it has been wounded in dividing 
the constriction (fig. 212). This occurs when the obturator arises, in 
common with the deep epigastric, by a long common trunk, which, after 
ascending on the parietes, sends off the obturator, which in passing 
to its destination lies so as to be in the above-mentioned relation. In 
the cases where the obturator comes ofli’ from the external iliac artery 
it lies beneath a hernia passing thfbugh the femoral canal, and con- 
sequently can be in no danger. In one remarkable case, on which I 
.operated, the irregular obturator artery so constricted the large intestine 
forming the protrusion that I was obliged to tie it with two ligatures 

Fig. 212. This woodcut was taken from a case operated on by the late Dr. Richard 
Mackenzie. The obturator, which encircled the neck of the sac, escaped division. I am 
indebted to Professor Struthers, of Abenleen, for the use of the woodcut. A notice of 
the case, by Dr. S|.ruthers, will be found in the Edinburgh Medical Jov/rndl^ July 1366, 
page 74. 
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them before I could reduce the hernia. The 
‘•issm ^11 be found detailed amongst the Clinical Gases ; but it is unique^ 
I believe, and I think it rather proves that in ordinary femoral hernia 
wound of the irregular artery may be avoided if care be taken to 
e^tamine with the finger before dividing the deep constriction* 

Umbilical Hernijl, as the name implies, protrudes at the navel. 
Ventral HEitNiifi may protrude either in the mesial line or at one or 
other side. In all these cases the gut comes through a distinct circular 
opening of a dense aponeurotic character, the thinned edges of which 
are prolonged over the hernial sac, forming a sort of fascia propria. In 
many cases the hernia is very large. Sometimes it contains the larger 
portion of the floating viscera of the abdomen, the abdomen itself being 
contracted, and not having capacity to contain the viscera, which have 
made for themselves a sort of new catity under the skin and fasciae. 

In reducing an umbilical or ventral hernia by the taxis, the patient 
should be placed with the shoulders raised, and the lower limbs flexed 
towards the belly, so as to relax the abdominal parietes. W© first try 
to disengage and draw down the neck, and then gathering the body of 
the swelling, and raising it slightly, wo press it directly backwards 
in the line through which it protruded. In large umbilical hernise, 
even when reducible, the reduction is not very readily accomplished, 
owing to the difficulty of managing such a bulky mass. Another cause 
of difficulty is that most umbilical or ventral hernise contain a large 
amount of omentum ; and this, when long out of the abdominal cavity, 
becomes loaded with fat, and so altered in form as not easily to pass 
back through the opening, the margins of 'which are very resistant. 

In operating for these hernioe, i#we were to make an incision cor- 
responding to the bulk of the tumour, or a crucial incision, the conse- 
quence would be that the bowels would come out by it, and, instead of 
facilitating matters by a free incision, we should only make them much 
worse. No matter what tlie size of the hernia is, the incision ought to 
be small. We require to make an incision or 3 inches long, be- 
ginning about an inch above or below where the hernia protrudes, and 
continue it down over the tumour. We first divide the skin and super- 
ficial fascia, end then we come down upon the thin fascia immediately 
investing the hernial sac. In one case I found the fat under the skin 
in contact with the omentum, the sac being apparently worn through at 
one point by the pressure. In general, however, the sac is well defined, 
and after dividing the skin and superficial fascia wo can draw down the 
tumour, and the constriction becomes apparent In performing the 
extra-peritoneal operation in ventral hernise, we divide the textures very 
carefully till the constriction ceases to exist, cutting directly upwards. 
In most cases, however, it is better to open the sac by a small opening, 
and introducing the finger, feel till we come to the point of constriction, 
then introduce a director, and divide the constriction upwards for about 
a quarter of an inch. W’e must be careful that the bistoury has the 
probe on the end, and not on the back, for the stomach and colon are 
sometimes displaced and distended in umbilical hernise, so that they 
might be injured by the point of the knife. Another thing to be 
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attend^ to is, that when we reqtiire to divide the conatriotiQn.i^fi}^^ 
a very large hernia, instead of dividing further up in the‘i 3 ci«ii^ 
we may either draw up the hernia and repeat the incision beW/dt, 
we may divide the constriction at the sides to a certain extent,' It 
is a complete circular constriction, and we may relieve it in tlds.' 
way by division of different parts of the circle. The hernia is then 
left with the skin and sac upon it, and we can gradually reduce it bit 
by bit 

Sometimes, in old umbilical heniise, the convolutions of the bowel 
are contained in hollows in the cellular tissue, so that wo require some 
little time to reduce the hernia. In other cases the bowl is adherent ; 
but if the constriction be divided that is the main point. As regards 
a large incision, I can only say that I have seen it once, and I would 
never wish to see it again, for the whole convolutions of the bowel 
were spread over the abdomen, and it was very difticult to get at the 
constriction. A moderate incision is quite sufficient, owing to the com- 
paratively superficial position of the protrusion, which is just under the 
skin and superficial fascia. In some cases where, in operating, we find 
a large mass of omentum, altered in form or adherent, it may be neces- 
sary to enlarge our incision to enable us to see the state of the omen- 
tum, and judge whether we should return it by manipulation, or remove 
it after ligature of the vessels at its root. In such circumstances, 
however, we ought first to reduce all the intestine before proceeding to 
enlarge the incision, in order that the convolutions may not protrude 
and embarrass us, or run the risk of injury. 

As regards large portions of omentum, either in this or other forms 
of hernia, if much manipulation is likely to be required to leturn it 
bad consequences are apt to folio#, so that I believe it is better, in 
many instances, to rernovo the mass entirely, or in part, rather than 
continue efforts to return it, as it is very apt to take on a sloughy action. 
When the Jiernia is reduced, and the wound closed, we require to apply 
a compress of sponge enclosed in lint and a folded towel, supported by 
a broad binder or flannel bandage. 

When lecturing on the subject of reducible hernia, and the pSillia- 
tive treatment by trusses, I stated that the consideration of the liadical 
Cure would be better appreciated after discussing the special hernias. 
The radical cure of hernia, though it has of recent years attracted atten- 
tion, and been brought prominently before the profession, has from 
time immemorial been attempted to be obtained by various methods — 
by operation or otherwise. Thus, the application of medicated com- 
presses or plasters, combined with rest in the horizontal position for 
weeks or months, at one period had ijbs successes and its advocates ; and 
as for operative procedures having tne same object in view, their name 
is legion, and they have been practised from the days of Abulcasis to 
the present time. I can merely name some of the general plans, such 
as exposing the sac, and, after reducing its contents, applying the ' 
heated cautery to the exterior of the neck of the sac ; or even opening 
the sac and cauterising the interior by actual or potential cautery- 
ligature of the neck of the sac, so as to cause consolidation and obliter- 
ation — ^mcision^of the sac — ^excision of the sac, either by dissecting 
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or imtial' excision of a part of it. The last-metitioned 
plans the operations which, together with lithotomy, at one period 
formed a specialism, as we would now call it, in the hands of itinerant 
operators like Franco and Frere Jacques ; — some of them, however, so 
ignorant both of the anatomy and functions of the parts, that we are 
told they very generally simplified their proceedings by m aking a clesji 
sweep of the testicle as well as the sac. 

In 1830 M. Eelmas re-excited attention to this subject in France. 
His method seems to have been not unlike GerdJ^’s and Wurtzer.^s 
methods. It consisted in inserting and fixing a small bag of gold- 
beater’s skin in the upper part of a hernial sac, leaving it there to 
excite inflammation and consolidation of the neck of the sac. His first 
operation succeeded, without inducing any bad symptoms. In another 
case, however, operated on at his request by Baron Dupuytren, though 
the patient ultimately recovered, he very nearly succumbed from peri- 
tonitis ; and in other cases, subsequently operated on by M. Belmas, 
the risks seem to have been so great as to deter others from adopting 
the plan ; and whilst the radical cure was still considered theoretically 
as a result which might be obtained at certain risk, surgeons were 
content, as a general rule, to trust to the palliative method by retentive 
apparatus. 

Of late, however, attention *has again* been drawn to the subject, 
and various ])kns adopted with more or less success, and, so far as 
published results show, with less risk to life. The part of the question 
which I feel most doubt regarding, is the permanency of the cure. 
From what I have seen of some cases in which I had operated for 
strangulated hernia, and where great consolidation and apparently 
obliteration of the sac had occurred, have for a time hoped for a radical 
cure ; but in all of them the consolidated mass gradually became less, 
and was carried down before a fresh protrusion ; and the same has been 
my experience in cases operated on by Wurtzer s plan, and the various 
modilicatioiis of it. In regard to the general question, my own opinion 
is, that whilst in certain cases where the hernite cannot be easily 
retained by trusses, or where circumstances render the patient anxious 
to try the radical cure, the operation to obtain that may be performed ; 
yet I believe that in the great majority of instances, owing to the risks 
and uncertainty of absolute permanent retention without the use of a 
truss, the palliative treatment by trusses is preferable. In young 
children, as I have already pointed out, the truss, properly and per- 
sistently applied till the development of the abdominal parietes, in- 
creases the obliquity of the canal, causes a really permanent cure in 
most instances ; and in children I therefore consider operative procedure 
unwarrantable. 

The principles of the operations of Gerdy and Wurtzer for the 
radical cure of hernia are nearly the same. They both consist in 
invaginating the sac and superimposed integuments after returning tiie 
contents of the sac, without any preliminary incision, and then carry- 
ing a needle through the upper part of the sac and the skin. By means 
pf the strong thread with which the needle is armed, a plug of wood, 
gum elastic, or a portion of wax candle proportioned '^to the parts, is 
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drawDi up through the whote extent of the invaginated 
fixed by tying the thread, and applying a compress over alh 
is generally anointed with some irritating substance to cause exo^Si^<m i 
of the invaginated skin, so as to make its opposed surfaces adhere when 
the plug is withdrawn, and, finally, firm compression kept up for soine, 
time. In Wiirtzer^s method these objects are effected by a specials, 
apparatus, but for my own part I prefer the finger to guide the needle, 
so as to be sure that no portion of gut has fallen down after having 
been reduced. Hi operations performed on these plans it has been 
found, as I have stated, that though successful for a time the protrusion 


often recurs. 

The method of Professor Wood, of King’s College, London, seems 
to me to promise more permanent chances of success, though not devoid 
of risk. The principles of Professor Wood’s operation are, limited 
incision of the superjacent tissues to insure proper invagination of the 
textures, and enable the needle to be carried with certainty and safety 
in the directions described. But his special object is not merely invagi- 
nation of the sac and skin, but to carry the needle and copper wire 
suture in such directions as will enable him to draw together the 
aponeurotic or fascial margins of the openings through which the hernia 
has descended, close these openings, and narrow the canal. It is 
impossible, however, to describe satisfactorily the details to be attended 
to in performing those special operations without quoting very largely 
from Mr, Wood’s work, and as abridged descriptions of such procedures 
are apt to mislead, I would refer you to Mr. Wood’s monograph on the 
subject for details. 

I referred at page 995 to the results of 127 cases of strangulated 
hernia on whicli I had operated, <l’hese results were collected about 
twenty-one years ago, and since then 1 have operated on a much larger 
number of hernial cases ; but as I have not been so careful or methodical 
in noting results as I formerly was, I subjoin the brief summary of 
these cases referred to, as a contribution to the general statistics of 
strangulated hernia. 


Summary of 127 Cases of Strangulated Hernia. 


Nature of Hernia. 

No. 

Rooovered. 

Died. 

Inguinal ^ 

46 

38 

8 

Femoral 

77 

60 

17 

Umbilical and Ventral 

4 

3 

1 

Total 

127 

101 

26 


Of 46 Inguinal Hemioe, 4 occurred in females. 

„ 77 Femoral „ 14 occurred in males. 

The Umbilical and Ventral Hernias all occurred in females. 


^ Of the hemise, 8 were congenital hernia, and of these 4 died. 
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Tbe cauaes of death in the 26 fatal caacs were as follows : — 

In 17 cases the bowel waa diatinctly gangrenous. 

„ 7 „ pei'iionitis hail commenced prior to the operation, 

(Four of these were eases of congenital hernia.) 

» i >» pyapmia }>roved fatal on the eighth day. 

„ 1 „ mi*]mna was the cause of death.^ 

26 

The age of jiaticnts on whom the opcu'ation has been performed is 
not unfroquently made tlie subject of notice in medical journals. 1 
have repeatedly operated both on males and females above 80. The 
youngest patient I have operated on for strangulated hernia was between 
eight and nine inontljs old. My oldest patient was a woman who bad 
completed her OHth yc'ar tAVO days previous to the operation. She 
made an excellent recovery, and I behove lived to complete her 100th 
year. The infant above alluded to also did W(*ll. Except as a matter 
of curious interest, however, I cannot see what the age of the patient 
has to do with the ])ropriety of perfonning an operation of necessity 
such as that for strangulated hernia. 

In connection with the subject of Hernia, 1 would briefly allude to 
the question of surgical interference in cases of obstruction of the 
bowels from infernal sfravffulahon of the intestine, or from intus-puscep- 
tion. From A\ hat I liave .said in favour of oj^crative interference in 
cases ill which a hernia has Ix^eii reduce<] en masse, the symptoms of 
strangulation remaining unrelieved, you might naturally conclude that 
operation was equally imperative in the casf‘s of internal olistruction. 
The conditions, howe\er, are really A^ery different. In eases of intus- 
siisce})tioii or internal strangulation, Ave have not the same certainty 
either in regard to diagnosis as to the cause of obstruction, or as to the 
position of the constiictioii if it exist, or even as to our power to 
relieve it aaIicu found. I haA'^e repeatedly seen, in post-mortem exami- 
nations, the small intestine so twisted that when fully exposed the 
adhesions and cortstrictioii could not be relicA^d ; and in cases of intus- 
susception, at the jicriod at whicli we would be Avarranted in operating, 
the adhesion and sloughing of the invaginated portion of bowel would 
generally render the operation useless. Again, in many cases of 
obotruction in wliicli I have been consulted and advised delay, I have 
seen the patients recover under the use of calomel and opium ; so that 
1 cannot look upon the operation of gastrotomy as afibrding much 
chance to the patient, although it is right in some cases to give what 
chance there is. In the cases in which I have opcratctl and others in 
which I have seen it performed, the results have not been very brilliant 
or encouraging. Nor can the circumstances of the class of cases for 
which it has been proposed be considered as analogous to those of 
strangulated hernia. (See Clinical Case.) 

^ la tliis last case the protrusion, a large srrotal hernia, was retunied with great ease 
by the extra-peritoneal operation, within sixteen hours from the time of its descent ; but 
the patient, before applying for medical aid, had resorted to roost ^olent offoxts to 
reduce it. 
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ILLUPTRATIVE OF THE TREATMENT OF HERNIA 


Case I. — Scrotal Hernia. Peculiarity in the Constriction. 

P. B., aged 40, ilie Bubject of tbe present case, had been affected with 
hernia for a great many years. At an early j)erio(l of the complaint he had 
worn a truss, but hit some time back had discoiiLiuued its use. Since then 
the swelling had rapblly increa8e<l in bulk, but he had always been able to 
reduce it himsell when it became troublesome. 

On the 25th of August 1840 he was attiwked with vomiting and twisting 
pains in the belly, which, as he had been ]i\ing rathei* freidy for a few days 
previously, he attiibuted to an “ attack oi bile,” and did not apply for merlical 
assistance until the morning of tlie 27th, when the hernial swelling became 
painful, and on trying to lediice it as usual be found be could not do bo. He 
then sent for Mr. Lawrie, who trie<l to reduce it by taxis, but without success. 

I saw him for the first time, at 9 p.m. of the 2711i August, along with Mr. 
Lawrie, when his state, as rccortled in niy note*^, w’as follows : — 

“There is a laige scrotal hernia on the light side, whieli is tense, and 
painful to the touch ; but the conl<*nts of wliich cvin be returned into the 
abdomen, with the exception of a hard rounded mass, which feuds exactly like 
an enlarged testicle, and which cannot be reduced. The cord can be felt 
behind tbe hernia, and the testicle, of natural size, in its usual position at the 
lower part of the scrotum. He ha^ frequent vomiting and hiccup ; the belly 
is tense, tympanitic, and tender to the touch, and he comidains of severe twist- 
ing pains from the hernia towju'ds the navel. Exce] L a scanty stool when 
the vomiting first began, he has had no motion in his bowels since the com- 
mencement of the attack, altlicigh enemata and laxative medicines have been 
given. The expression of his countenance is anxious ; skin rather warm, and 
covered with perspiration ; pulse 108. He says that he never felt the ‘hard 
lump * in the rupture on any previous occasion.” 

At half-past 1 1 a.m. I saw him, along with Drs. J. A. Robertson, J. Reid, 
and Duncan. The symptoms had become more urgent, and there was eonatant 
hiccup. Cold having been applied to the tumour, and the taxis again fairly 
tried, but unsuccessfully, 1 proceeded to operate. An incision about three , 
inches long w^as made over the swelling, commencing at the situation of the 
deep ring, and contimuid downwards ; the different coverings were then t 
divided, and the sac exposed and opened in the usual manner, to a sufficient 
extent to enable me to pass my finger upwards to the ring. Having divided 
some sharp resisting fibres at that point, 1 next proceeded to reduce the con- 
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teniB of tJiB me; but after reducing some convolutions of the gut, 1 found 
the intestine seemed to be firmly fixed below ; and on opening the hernial 
SU0^ little farther down, I exposed a rounded fleshy donklng mass, evidently 
adjiarent to. the scrotum by its enter surface. Its appearance was singtilar, 
t!<s$mbling somewhat a portion of the large intestine twisted round the lower 
part of the loop of the small intestine, whh li had been partially reduced, and 
some of those present thought it was an intu8*susception of the bowel contained 
in tbe hernial sac. As, however, it was evident that its cireumference stran- 
gulated the other portion of hf)W(^l, it was resolved to notch its edges slightly 
with the bistoury, at different parts, so as to try and relieve the bowrf 
embraced by it. So tiglit was the constriction that I could not introduce tbe 
probe-pointed histmiry between its edge and tbe intestine, and wjxr obliged at 
first to divide from without iuwaids. When the stricture was iluis relieved, 
the true nature of tbe case Wtis at once seen — viz. that tbe fleshy-looking sub- 
stance surrounding and strangulating the intestine was a small subdivision of 
tlie lower pai*t of tlu‘ sac, greatly tbickened, alt(‘j'C(l in structure and ai>}Uiar- 
ance, separated from tbe ujiper portion of the sac bv .i tirui narrow neck, and 
closely adherent to the Hcrrdum below. Tlie b<nvels were then reduced, a 
com])reHS and bandage ai)])licd over tin* wound, iuid a large opiate draught 
dii'ccted U) be given i mined laitdy. • 

I saw him again at 3 P.M., and found that In* bad had no return of the 
vomiting or hiccough ; the boweK had not yi*t achsl, but tbe enema hatl just 
been giv(*n before I called, llis pnl^c had lHlh*n to 96, and he expressed him- 
self as much relieved. • 

At 8 P.M. his }mlse had fallen to 80, and was soft ; he had had one eva- 
cuation after the enema ; lie said In* lelt much better, comydaiiied of no pain 
on yiressiiig the abdomen, except in the immediate neigliboiuliood of the wound. 
I direcU'd him to take balf-au-ounee of castor oil, t(> obtain a free motion from 
the bowels*, and to have another opiate at night. I offtued to send a person 
to watch him, but bis fideiids stated that ihev liotl procured one of his own 
relations, a sick-nurse, for tluit jiurpop^*, wlumi he wonbl prefer to a stranger. 
T left strict oiders to keep him iH*rfectly ipiief, and to let m*' know at once 
should any unfaA ourable syni])toiiis a]»pear. 

I heard nothing further till next morning, wdieu, on my x>nv tf» xHsit him, 
I met a person coming for me, vho said he hail not been <piiLe so well during 
the night ; and on entering his room, to my surpii^** I louinl him nioiibnnd, 
and no one in the room with him. From his landlady 1 then learnt that no 
sick-nurse had ever been in attendance, and that his brother and some aciyiiaint- 
ances had sat up with him ; that they had given him, at his own letpiest, 
a quantity of porridge an<l shortly aft(*i wbicb the vomiting had recom- 
menced, ^th pain iii the b<*lly ; and these syraptoius had lieen alloweil to go 
on without ever sending for me or Mr. Lawrie. 

Every effort was made to yirocure a iwsi-murtam e.xamination of the body, 
hut without success. 

Cmmeidary, — The points principally worthy of remark in the case are 
-*-15^, The unusual position of the seat of the stricture, xdz. in the body 
of the sac, and towards the lower part of the scrotum, and the jiecuUar 
appearance of the lower part of the sac, as seen during the operation ; 
2 k Some symptoms and features of the case, which, taken in conjunc- 
tion with the patient’s previous history, may serve as guides in the 
diagnosis of similar cases, and may also lead us to modify our operative 
procedure in such cases. 
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With regard to the position of the constrictiony it thalf^ 

though rare, it has been noticed by several writers On heitiiiu Soarpa 
gives a plate of a hernia, with constriction of the sac in the sefoTOa, 
and points out the double swelling as nfarking the nature of the case* 
Lawrence in( utions the case of a young man on whom he operated, in 
whom tJiere was a very tight stricture midway botwecii the teStis and 
external rjng, and Avhore he had great difficulty in distinguishing the 
true nature of the lower swelling, the upper part of the sac having been 
oj)eiie(l first, Pott, WrUberg, and Pellotan, all mention having met 
with similar cases ; but these differ from that which I have just 
detailed, inasmuch as they were all cases of congenital hernia, and the 
constriction in the middle of the sac was caused by the contraction 
marking the natural division of the tunica vaginalis from the general 
peritoneal sac. I consider this an important difference in a practical 
point of view, because in those cases, although the sac would be con- 
stricted in an unusual position, and therefore render the nature of the 
case sufficiently puzzling, still the lower part would bo of the same 
appearance as the upper portion, they would both present the usual 
appearance of serous membrane, and thus the continuity of the upper 
and lower portions would be more readily reco,‘j;nis(*(l. Whereas, in 
the case 1 have described, the causes which had given rise to the con- 
striction in the sac had also effected alteration of structure in that part 
of it below the stricture, and thus gave rise to greater embarrassment 
in the operation. What these causes wi^re, and how they had acted in 
producing these effects, are, 1 think, obvious from the history of the 
case. The man, when first affected with a small inguinal hernia, had 
worn a truss, and continued its use for many years. The effect which 
this would have by its continued pressure in causing const action of the 
neck of the small sac, where it lay opposite tlie external ring, and also 
in condensing and altering the structure of its whole surface generally, 
will, I think, be readily admitted. After a time the use of the truss 
was discontinued, and the result was that a larger hernial protrusion 
took place, not entering into the original .sac, owing to tlm narrowness 
of its opening at the contracted neck, but carrying along with it a fresh 
portion of peritoneum, and pushing the small sac down before it into 
tlie scrotum. So long as matters remained in this state the patient 
could always reduce it himself ; but on this one unfortunate occasion, 
a part of the bowel had passed through the contracted p*art into the 
lower division of the sac (or into what was tlie sac of the original small 
hernia). This was the state of jiarts wlieii the operation was jierformed. 
The upper part of tlie sac was opened, and part of the intestines 
returned, when a small tumour was brouglit into view closely connected 
witli the scrotum ; and now came the embarrassment, for there was no 
appearance of continuity between this and the su])crior part of the sac, 
owing to the tightness of the contraction ; it was also totally different 
in appearance, and to the touch. Here, I think, it will be allowed 
that this was much more embarrassing than the cases of congenital - 
hernia, where the lower part, or tunica vaginalis, unaltered in structure, 
would be more easily recognised, and where, from the relative position 
of the testicle, I further assistance in diagnosis might be gained.* Indeed, 
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X eotitm iliA AxUjr thing which decided my action in this ease wfMS 
ihe practieal cen^eratioh that whatever the tluck fleshy substance 
snnrounding the intestine might be, it was evidently strangulating 
and therefore equally evident that its constricting edges must be divided 
to relieve the strangulation. 

Wi^muSt now consider tlio<5e points in the case which may assist 
us in tur diagnosis, and regulate our operative measures in similar 
oases* The diagnostic marks of most value were those derived from 
e»Thiuation of the swelling, and the feeling of it when trying to reduce 
it by taxis ; for, although it presented at first sight the usual uniform 
appearance of a largo scrotal hemi^ yet a small “ hard lump ” could be 
felt at its lower part, distinct from the rest, and on attempting reduc- 
tion all the contents of the sac could be returned, except this “lump,” 
which the patient, who had hitherto been in the habit of reducing the 
swelling himself, at once stated he luul never felt there before. Atten- 
tion to these points, connecting them with the history of the case already 
mentioned under the former head, when si)eaking of the position and 
peculiarities of the stricture on the sa(*, would, I think, load t)iie surgeon 
to discover the true character of the case, before proceeding to opt^rate ; 
and then the question arises. How should such kno\i ledge modify our 
plan of operation? Should we cut down n[)on the small swelling at 
the lower part of the scrotum^ divide the con&tri(‘ted }>art of the sac, 
and reduce tlio bowel, without interfering with the upper division of 
the sac at all ? I do not think this would be a very judicious plan ; 
for, in the first place, tlie lower pait of the scrotum is not the most 
favourable jdace for incisions ; and further, vrv may have obstacles to 
the reduction of the hernia situated higher up, and if we require to 
divide them also, then our incision would extend through nearly the 
whole length of the scrotum, up to the inguinal nng, a thing always 
to be avoided, 1 should for my own part, if J altered my mode at all 
in a similar case, reduce as much as possible of the hernia before pro- 
ceeding to the operation, and this would bring the reducible portion, 
or smaller division of the sac, up towards the inguinal region and upper 
part of the scrotum, and then the incisions might be made in the usual 
manner; only we must recollect that the contents of the larger or 
superior division of the sac having been reduced, the smaller or lower 
portion would necessarily become invaginateil within it, so that more 
than one layer of serous membrane would be divided before the stran- 
gulated intestine would be exjiosed. 

Case II. — Scrotal Hernia, aitarently reduced ry Taxis. Small 
Hernial Tumour i*elt at Upper Part of Canal ; Operation ; 
Death. 

Mr. C., »t. 85, was seized with the syirixitonis of strangulated hernia on 
the 23d December 1853. He was seen by Dr. Oruickshank of North Berwick, 
who found a lalrge scrotal hernia w’hich the patient stated he had had for 
upwards of twenty years, but that it had never troubled him, as he could 
always reduce it Dr. C. returned the tumour apparently *y the taxis, Imt 
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ib^ (symptoms BtQl contiuuing, he asked me tQ meet him caee^ 
X visited the patient ou the afternoon of the 2Yth, and loand him 
aufltering from hiccough. I was informed that the vomiting had tiot ’hefli i|b' 
bad for some hours, and that he had had a slight motion of the bov^ele aftisg 
an enema. The aklonien was tense and x^ainful t(» the touch ; there waa, 
howev(*r, no distinct appearance of hernial swelling, hut merely a geaeraJ 
fulness fr(»m great develoxuiient of fat on both inguinal regions. On ezhmin* 
ing the left side whei*e the large Rcrotal hernia had existeil, by passing my 
finger from below upwards along the coid, i thought I could detect a small 
swelling at the ux)i)er part of the canal. After again examining him, and 
feeling more satisfied as to the existence of the small swelling, 1 cxxilained to 
his friends the necessity of an ox>eration to aflord him tlie only chance of 
relief, although, fioin his exhausted slate and advanced dge, the case was very 
unfavouval)l'\ 

He had pievionsly suffered from acute iheiimatism and astlima, and on 
trying to administer flilor<»lorm it so depressed his pulse that its use could 
not be continued. 

An incision was made, beginning well over the pf)siti(>n of the deep nng, 
and carried dovm foi about or 3 imhes. A \ery groat dex»th of fat 
required to be (h\nl(‘d in older to leadi the temhm ot thi‘ external oblique. 
I then slit up the tendon ironi the external ring so as to expose the canal, and 
when this was done 1 brought into view a small heinial tumour, about the 
size of a walnut, coiistiii ted at the deep img. ^Phe s,u < aiitiously opened, 
as there was no fluid in it. The bowel was found Aeij led and giaiiulai, but 
not very daik, and it presented rn) appearaiue ot g.iugiene. The constiictiou 
was then divided directly upw.uds. I next gentlv drew down the gut b 
examine it iimnedintidy above the stnitiiiv, whtu I lound a small firm bind 
of lymph Lonstiuting it within the su. ’Tliis I also divided, then leadiJy 
returned the bow(*l, and di eased and bamlaged the wtmnd in the usu il manner. 

I did not ee the patient again, but I learmsl from Dr. Ciuiiksbauk that 
after a tempi tr.uy relief the symptoms ot vomiling and hiccough returned, 
with abdominal timderuess, ami the juitieiit giadually saiik and died on the 
30th of December. 

Femarh, — In this case the doubt as to ili(» existence of any jiortion 
of hernia being clown, together with a decejitive remission of the symp- 
toms, rendered it much more difficult to decide as to operating. The 
henna, originally a large scrotal one, had been reduced by Dr. Cruick- 
shank, with a distinct gurgling sound, of which the jiatient was sensible. 
Tliere was also for a day some remission of the symptoms, and a slight 
stool. These circumstances, taken in conjunction w'ith the absence of 
any apparent swelling in tlie inguinal region, wlien compared with that 
of the opposite side, or by examining the surface of the abdomen with 
the fingers, seemed to j>rove that the hernia had been reduced, and 
from its large size it could not have been reduced “ en bloc,'^ On the 
other hand, though there had been some remission of vomiting, still 
there was not that relief which follows complete reduction by taxis* 
There were the quick pulse, hiccough, clammy sweats, abdominal tender-r 
ness, tympanitis, and occasional vomiting on taking liquids ; and the 
mere remission of the vomiting is by no means uncommon in cases of 
strangulated hernia The most deceptive symptom to my view was 
the character of the stool j it was scanty, but liquid and biliousdooking, 
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ii If pdA 'of the intestinal canal }' in eonjttnic* 

that Mveral distending enOUiAta had oeen 
given, vryeb cwooe aw^y without any fseculent matter^ whilst the tljin 
stool bad been passed after the patient had taken scxme medicine by 
the mouth, 1 confess somewhat staggered my decision at first, but after 
several careful examinations of the dilated inguinal canal by my finger 
introduced along the cord, 1 was sure I felt a small swelling very deep^ 
and too tense to be merely a part of the sac, and therefore, after 
explaining the necessity of giving the patient a chance of relisi^ I 
operated, And as it proved, tlie state of matters justified my decision* 
In a younger person th(‘re would have beeii less room for hesitation, 
because in such a case tlie more incision, even supposing no hernia bad 
been found, would not have been dangerous. 

Besides the difficulties f)f diagnosis, there is another point of inte* 
rest in Mr. C.*s cfise — the |K*culiar cause of strangulation of the 
small knuckle of bowel. Wlien the groat mass of the hernial oop- 
tonts was reduced by taxis, what prevented the return of this smw 
portion 2 Befon* operating, I thought it might cK^jxuid on* a double 
constriction in the sac, similar to that in the picceding case of P. B* 
But on opening the sac the true cause was explained by the presence 
of a baml of lymph constricting IIh' loop of bowel — in fact, an internal 
strangulation vithin the hernial sac, keeping the constricted jiortion 
distended, leading to its further strangulation by the neck of the sac 
at the deep ring, and so preventing reduction. The occurrence of such 
cases has sonu'tiim's been argued against the extra-peritoneal operation 
for hernia, as it has been said that we cannot be certain in any case 
that such an internal constriction may not be pieseiit. But if we pay 
attention to the rule to make sure of b(*ing able to leturn the contents 
of the sac without foicible pressure, aud take care not to push the sac 
and its contents back r/i we muy feel satisfied there is no such 

constriction. For although in this case not only all constriction 
external to the sac was divided, but even the neck of the sac itself, 
the knuckle of bowel still remained tense, and could only liave been 
reduced by forcible jirossure, if at all, and therefore I believe that the 
objection is groundless, inasmuch as di^ ision of the textures external 
to the sac w mid not permit of reduction, and tlms the surgeon would 
be necessitated to open tlio sac, and so recognise the true nature of 
the case. 


Case IIL — ^Femoral Hernia. Irregular Obturator Ari^ery 
Constricting the Intestine. 

In the history of tliis case 1 have ])uq)Osely been most particular 
in detailing minutely every point connected with the operation, so that 
the practice resorted to, the reasons for its adoption, and the remarks 
which follow may be perfectly understood. 

AroWbidd H,, «et. 49, the subject of the present communication, hK^ 
been under 1a?eatment in the medical wards of the Infirmary’' for some 
on account of severe chronic bronchitis and skin disease. Jle had suffered 
from femoral hernia for many years, which he had always hitheiliQ been 
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to reduce by oltbougb olt^ mfch cQimSipX^ 
eveoiDg of the iTtli ttf March, I traa requested 
eee the patient, aa the hernia had come dom 
; Yj^reviounly, during a hi of coughing, was of larger eiee thida^ii8ued/an^|M 
the efforts made to reduce it, whilst vomiting, together mtb‘ ]jHiA 
^ 1M tension in the swelling, had supervened. The resident phmdl^ ill; 
Ibxmed me that he had tzied the taxis as on former occasions, ana 
ittg^ it had also been fully tried whilst the patient was under chloroform 
one of the resident surgeons, but without success ; I learnt, moreover, thl£ 
the patient had been making constant but unavailing efforts to reduce it 
self. I found him vomiting, complaiziing of i)ain in the abdomen, and wifik 
an anxiou« expression of countenance. The hernia, which was a femoanl 
oue, about the size of adarge oi'ange, was tense, and painful on pressure^ » 
had him put under the influence of chloroform, and judging from the riteia 
of the swelling and the previous efforts for reduction, that it would be better 
not to persist too much in the la\i«?, merely made a slight tiial, and failing 
in that, proceeded to operate. I diAdded the integuments over the hernia, 
as I usually do, by a T incision, )mt owing to the depth of the fat and the 
bulk of the tumour, conveited it into a ciucial incision to gain moze mom. 


The superficial fascia lm\iiig been divided so as to expose the iumou ^ ♦Mas 
seen to be of a somewhat irregubir ft^rm on the surface. On drawing Uie 
body of the swelling downwards, the laid form edge w’as seen, with ll»e neck 
of the hernia very deejfly situated. The iascia? immediately covenng the sac 
were next cautiously cut through, and a small flat director was insinuated 
beneath the margin of the lahiloim edge, winch was hoUIkhI with the 1ns- 
toury sufficiently to enable me to us4^ the point of my finger io guide the 
knife in dividing the deeper coiistnctioii. On jnessmg my linger upwards, 
I became sensible of the indistinct pulsation of a'cessel close to the t‘ou- 
stric tion, and therefore only made a very slight noti*h upwards and iziwards, 
and another directly upwards, so as to divide the strictme at two points of 
its circumference. This enabled me to get the ]»oint ol my finger so far 
below the crural arch as to jiush the lessel upwards and divide the arch to 
a sufficient extent to allow of the reduction of an oidinaiy hernia. 1 then 
scratched through a few' fibies lying imnuHliately on the netk of the sac, and 
attempted reduction without opening it, but unsuccessfully. I made the 
less effort to do this, as the lieniial content**, as seen through the thin sac, 
seemed exceedingly dark and tense. I therefore ojiened the sac, and gave 
vent to a quantity of <luik blood v serum, and exposed a portion of intestino 
(the coocum), tense, and almost Idaxk liom ecchymosis. Anxious to avoid, as 
far as jiossible, any iurthei ])re8sure on the bowel, 1 again enlarged the 
division of the ring suflicieiitly to enable me to introduce my finger, and also 
to diaw down and ex?unine the jiortiou of intestine immediately above the 
stricture : 1 now found the contents of the sac to consist of the ooecum and 


the lower portion of the ileum ; the latter was at onc(‘ easily Reduced, but 
the cmciiin, from its form and conueciiona, could not be so readily returned, 
and as, on examining it, I found a small portion of its jieritojieal and mus- 
cular coate had been lacerated by the attemjits at taxis, I thought it safest 
to make a still fieer opening by dividing Ponpart^e ligament completely. 
With tills view the cord was drawn upwards with a blunt hook, and I care- 
fully dissected through the lower part of the tendon of the oxteimd 
in a line corresjwnding to the centre of the femoral ring. Having Isirly 
t divided the superimposed textures, I found that there was still some con- 
slriction highest up preventing the gut being returned, aazd which kept it 
tense. On passing my finger up I felt a tight cord-like substance endreling 
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«ptlbg, 1 at oxLoe coxuslttded this ttvust be the imge^ obtwei^>!MM ' 
’'•**** difit^sion, and state of the protruded gut> it wa 

tricting cord must be divided to petinit eafe redimia^ 4 
ke(^g the linger of my left hand within the eac, as a g«Me to the 
sting vessel, I used the forefinger of my right hand so as to hook it 
and brought it distinctly into view. The vessel was tied with two 
Ijfgttures, and divided between them, the gut reduced, and the wound dreated 
jtixii Hodaged in the usual way. 

I ordered an opiate to l)e given, and directed leeches to he appli^ ^ 
nace, in case any symptoms of peritoiiiti'^ supervened. Next day the pulse 
had risen to 120, and there was pain in the abdomen, and vomiting. Fif- 
teen leeches were apjjied, and a pill, composed of 2 grs. of calomel and ^ 
gr. of opium, was given every four hours. On the 20th the abdominal ten- 
derness and the vomiting were less, but as the bowels hail not yet been tfioved 
an asafeetida enema was administered. This produced no aatisfsctoi'y aqua- 
tions. A large distemding enema on the 21st also failed to open the bowels^ 
a dose of castor-oil was thei*i‘lbro given on the evening of the 22d, and on 
the morning of the 23d, after another large enema of warm water, a very 
considerable feoculcnt evacuation took place, with gieat relief. On the 24th 
his general appearance was better, the pulse had fallen to 100, and the abdo- 
minal tenderness now complained was confined to the lower part of the 
abdomen, and evidently due to kitlammation and threatened suppuration in 
the abdominal paihites. He could retain food without vomiting, and was 
ordered chicken soup and some port m ine. He was weaker and restless on 
the 26th, There was cmisiderahle pain and tension at one part of the abdo- 
minal parietes, and it w'as thought advisable to make on incision, in case oi 
purulent matter being confined ; but the incision, though carried deeply, did 
not open any puiulent collection, A poultice -was directed to be applied. 
The patient coiitiimed much the wme till towards tlie morning of the 27th, 
when he became worse, sank ratlier suddenly, and dicfi at 11 a.m. 

Post-mortem Examination,— -On ojtening the abdomen there were found 
the marks of acute peiitonitis, but in a great meaoiiiv limited to the right 
iliac and pelvic regions ; lyinjdi w’as effub<*d upon the surface of the in- 
testines, and there was a small quantity of turbid serum in the pelvis. 
The coBCum had regained nearly its normal ])osition and ap^H^arance, re- 
taining only slight traces of occliymosis ; the abraded part of il« peritoneal 
and muscular coats, however, was as distinct as when first seen during the 
operation, and no attempts at plastic reparation seemed to have taken place ; 
the lower parts of the ileum were also free, except a portion about three 
inches in length, which w^os thickened, and adherent to the parietal perito- 
neum in the neighbourhood of the wound. 

Before making any further dissection I inserted a pipe into the right 
common iliac artery, and threw in some injection to distend the vessels, so as 
to be able to examine them moj-e carefully afterw'ords. 

On examining the swollen parts of the abdominal parietes, the muscular 
tissue WES found generdly thickened, and of a dense brawn-like consistence ; 
wbllftt the substance of the rectus and oblique muscles was studded witii 
numerous small collections of pus of a dirty gray Aolour, and which seeifi|id 
infiltrated into their texture, not escaping readily when the collections were 
opened. There was also a considerable diffuse abscess in the sub-peritoneal 
cellular tissue on the right side of the bladder, at some distance firom the 
wound* The parts more immediately concerned in the obliteration were ne- 
moved for farther examination. 
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6imL^t\on, I tcnwaA, # We been expeetoi ^ 

^ coWIe^l^ matted hy i>laetic eAt^on. On die* 

£pM without I found the whole of the falciform procew, ^etW w^ 

lower border of the tendon of the external oblique, fairly divid^ 
i^^>ennatic cord and its investments laid bare, leaving, even after £he 
tion consequent on the healing process, a very firee opening* " 

Dinsecting fi*om within, I found the epigastric artery of a large si*e> Itoi 
tile obturator arisiiig from it ; this latter vessel was obliterated to soniif^ Oik* 
tent, anti diniinished in size, from the effects of the ligature. The ligatu^ 
on its })roxinuil end had not sejmratod, that on the distal end had ; but the 
injection had entered the dibtal x>ortion by the anastomosing vessels, so that 
the course of the arteiy round the opening through which the hernia passedi 
can Ivc reoilily traced in the preparation ; a sketch of which is subjoined (see 
])late XXXV 1.) It aiises from the epigastric before that vessel has ascended on 
tJio parietes, ci'eeps slightly upwards on the outer side of the femoral ring, 
then l^rves ^^o ely aumnd its upper bolder, and tiually descends along its 
inner side to gain Uic obtuiator ioranien, so as to encircle the opening at al| 
points available for division with the knife. 

T loani li*om Mr. Edwards, one of tlie demonstrators in the University, 
that the artery was also irregular on the opposite side, — where the epigastric 
ai’ose Iroiu the common femoral, passed upwards in front of the femoral vein, 
and, on leaching the abdominal parietes, gave off the obturator so as to sur- 
round the u]»per iwiit of the cnu*d ling ; unfortunately, however, the dissec- 
tion Ins not been preseived. 

Remtirlcs, — ^This case is, I believe, unique in one respect, being, as 
far as I can loam, the only one in wliich the presence of the artery lias 
been ascertained during the operation, and avoided in incising the 
ordinary seat wf constriction ; whilst its ligature and division were 
ultimately necessitated from the vessel itself being the obstacle to 
reduction. 

But I tluiik it principally worthy of being detailed, as it seems to 
me to sliow practically tliat in cases of femoral henna, where the irre- 
gular vessel exists, its presence may be ascertained, and the constricting 
portion of the crural ring may be sufficiently di\ ided to admit of reduc- 
tion without wounding the iiTegiilar vessel, if certain precautions be 
adopted ; and, secondly, when complications may necessitate or endanger 
its division, it sliows that tlie vessel may be tied, and what the plan of 
procedure in such cases ought to be. 

F^ist^ then, as to the risk and chance of avoiding injury in ordinary 
cases of femoral hernia, 

I will not enter into anatomical details further than to say that 
there are tliree different positions in which we find the obturator artery 
placed in relation to the femoral ring, when it arises by a conimoii 
trunk with the epigastric — viz. IsL Descending closely applied tipbfi 
the extomiil iliac vein, to reach the obturator foramen, and heno^lyiojg 
to the outftiile of, or behind and to the outside of, a femoral HemiAi 
and ther(‘fort' out of all risk of injury during the operation. 2A 
I’assing down from the epigastric towards the obturator foramen— 
farther removed from the vein, so as to divide the femoral ring into 
two sections, in^hich case it might be either pushed aside, or stretched 
in front of a hernial protrusion, or, as in a case described by the late 
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Mr* Allan liitVdtwo fsmil bartiialpn^m«i<mB, odm^ oO ei^ber aid^t v 
<3f it. 3d The arterjr arising &om the epigastric passes tipwa^» thett' 
etwes round the upper, and descends along the inner niail^in of the 
i^oral ring to gain the obturator foramen, so as to encircle a hernia 
paSliOg out at the femoral opening, in all Ihe direcnons available for 
ihehiion. It is to this last irregularity I would at present direct atten- 
tion. As regards the statistics of this form of irregularity there is* 
considerable discrepancy, some authorities, as Mr. Quain, stating it at 
nearly 1 in 10; Velpeau, 1 in 15 ; and Monro, 1 in 20 or 25. It is 
evident, however, that practically no matter how rare or frequent such 
an irregularity may be, the surgeon can never predict in what case he 
may meet with it* and is therefore hound to act in every case with the 
same caution as if it were present. 

Thi arterial irregularity, as coincident with a femoral hernia, must 
be, of course, still more rare, yet there are several such cases on record. 

There is a preparation in the Barclay deportment of the Museum 
of the Edinburgh College of Surgeons, showing such a coincidence ; 
and the late Mr. Liston had one in his museum. In at least two cases 
the artery has been wounded during the operation for strangulated 
femoral hernia ; once in a case operated on by Baron Dupuytren, where 
its division was only discovered after the patient’s death from other 
causes. The other case occuri od to Mr. Skey of St. Bartholomew’s ; 
in it the bleeding was profuse at the time, the lower end of the artery 
was tied, the upper could not be secured, but bleeding was arrested by 
other means, for tlxe patient only died some days afterwards from the 
effects of a drastic purgative given by mistake. Lastly, in a case which 
occurred to the late Dr. Eichard Mackenzie, it was found, on the 
patient’s death some weeks after the operation, that the irregular 
obturator had encircled the neck of the sac, but had escaped division. 
(See fig. 212 at p. 1034.) 

Now these cases show tliat tlie artery lias lieen accidentally cut, 
and also accidentally avoided ; but the case I have recorded goes a step 
farther, for it shows that the sui*geon, by proceeding cautiously, and 
feeling with the pulp of his finger before dividing the constriction 
formed by tlie deep(‘r or higher portion of the crural arch, may detect 
the presence of the irn^gular vessel, and then, by cautiously notching 
the constriction, to a very slight extent, at two points of its circumfer- 
ence, he will gain room sufficient to enable him, cither with his nail or 
the point of a small flat director, to push the artery out of the way, 
while he divides the stricture more fully. 

By following this plan, 1 was enabled to relieve the constriction, so 
far as to draw down and examine the intestines contained in the sac, 
and readily to reduce the portion of the ileum, so that, under ordinary 
circumstances, no further incision would have been nccessaiy, and the 
vessel would have remained intact. 

Of course, if the operator holds the opinion that the whole thickness 
of the crural arch, including Poupart’s ligament, ought to be divided 
in every case, then the irregular vessel runs a much greater risk than 
if he limits his incision to the division of that portion o^the arch formed 
by the convergence of the abdominal fasciae below Poupart’s ligament^ 
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iNriu^ immediately constriete the eac, and Tt^hidi is aQ that I hare almost 
area found it necessary to divide in cases of femoral hernia. 

Second, The case^ however, shows that certain complications^ oeemN 
ring in a femoral hernia where the irregular obturator artery was 
sent, might rendoi^ it necessary to divide the surrounding textar#s so 
freely, for the purpose of reducing the protrusion, that there would be 
very great risk of wounding the vessel; or that, from the artery 
tightly surrounding the protrusion, it may absolutely require to be 
divided, as itself an obstacle to reduction : And this leads us to the 
consideration of wliat these complications are, and how such difficulties 
may be best met and overcome. 

Though I have mentioned the irregularity of the obturator artery 
as being an obvicus and serious comidicaiion in the case, it was by no 
means that which gave rise to the greatest difficulty ; — indeed, from my 
remarks under the first head, it may be seen that I hold that, except 
for the other conditions of the hernia, the irregular vessel would not 
have given rise to much difficulty, or been in much danger of being 
wounded. 

The real difficulty which complicated the operation was, I think, 
the bulky and irregular form of the protruded coecum ; its compara- 
tively fixed position, by its peritoneal attachments, near the site of the 
femoral opening ; and its posterior cellular connections, not allowing it 
to slip back like a portion of the floating intestine ; and last not least, 
the state of the bowel, from the previous attempts at the taxis, forbid- 
ding all further pressure or manipulation that could 2 )ossibly be avoided. 

The form and connections of the coecum always render its reduction 
slow and gradual, even under more favourable circumstances, where 
the bowel can safely bear moderate conii)ressioii, and where the con- 
stricting textures have been very freely divided, — as I found in a case 
of inguinal copcal hernia on which 1 optTated some time ago, where 
there was no limitation to making the incision of the constriction very 
free indeed ; and I have also seen the same difficulty, though to a 
much less degree, in cases where the sigmoid flexure of the colon formed 
the contents of inguinal hemio?. In femoral hernia, however, where 
our incisions must, in general, be much mo^e limited, and especially 
when we have ascertained the presence of an irregular artery round the 
upper part of the ring, the causes of difficulty I have alluded to become 
very embarrassing, and require us to adopt great caution in dividing 
tbe constricting textures. It was the eccentric pressure of the bulky 
distended gut which brought it into contact with structures which do 
not ordinarily form the seat of stiicture, and in this way the irregular 
artery, dragged and stretched to the utmost by the distended portion 
of the coecum, had come to form a cord-like constriction upon it, re- 
quiring division before the bowel couhl be returned. 

As to the plan to be adopted in such cases of femoral hernia,, 
requiring such free incisions to relieve the bowel, I can only say that^ 
after much consideration of this case, I would still proceed to divide 
the superimposed textures by the same method — viz. by dissecting 
cautiously throu^li the lower division of the tendon of the external 
oblique, and the other textures, down to the peritoneum, in a line coi^ 
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responding to the centre of the femoral ring, the cord being dratm 
aside. Thus all danger of wounding the artety aioeidenta% is SToided, 
and if it be found itself constricting the swelling, it will not be found 
veiy difficult to bring it into view and put ligatures upon it. 

This plan is that which Sir Astley Cooper recofbmended as safest 
and best in all cases of large femoral hernia ; and although 1 cannot 
think, after some experience in femoral lierniie, that it is either neces- 
sary or advisable as a general plan, it will he found the safest in cotn^ 
plicated cases requiring more than usually extensive incisions ; it is, in 
fact, a cautious dissection down upon the upper part of the sac, or the 
parietal peritoneum immediately above and continuous with it, and if 
carefully conducted, is attended neither with difficulty nor danger. 

IV. — Group of Cases of Hernia. 

(From Clinical ReiK>rt for 1860-1.) 

1. Mary Stark, a)t. 43. A femoral hernia first eame 'down ton days 
previous to adiiiisaioii. Taxis twice applied by her niedicol attendant ; 
bowels liad nc)t been optmed up to the date of her admission into hospital, 
when she was suffering from well-marked symptoms of strangulated tcmoral 
hernia. The operation was immediately performed, and the bowel was foand 
perfectly black, with grayish patches, and had a distinctly gangrenous odour. 
The c(mstrictiou being divided, the bowel was not returned into t}ic abdo- 
minal cavity. An opiate was atlmiui^^tered, and a poultice applie<l to the 
wound. (Ordered calomel and opium pills every fourth hour. Bowels opened 
next day. Patient died on the tliird day after admission. 

2. Janet Dalziel, sot. 71. Strangulated femoral hernia. Symptoms ex- 
isted for five days. Sac opened. Bowel returned. Cured. 

3. Catherine Reilley, sot, 32. Strangulated femoral hernia. Down 
thi^t;^ -six hours. Sac opened. Bowel r(*tunicd. Cured. 

4. Mrs. Notman. Had been troubled vith an obli<jne inguinal hernia 
for six years, vhich, however, was always readily 7educ(*d, with the exception 
of a small part wliieh never (ouH be kept iip. On the day jirevions to ad- 
mission into hospital it Lad again come down, and she had experienced seveie 
twisting pain in the umbilical region, together with nausea and vomiting, 
which, on the follomng day, became stercoraceou*', when she was at once 
sent to hospital. On examination it was found that, in addition to the 
hernial protrusion of left side, there existed directly over the crural canal of 
the right side a hard, isolated, prominent, and well-defined swelling, about 
the size of a walnut, which patient stated had commenced a year ago, and 
gradually tmlarged. The protrusion on the opposite side could be easily 
returned within the external ring ; but doubts being entertained as to its 
complete reduction, it was cut down upon, and a constriction was found to 
exist at the upjier part of the (“anal. The bowel was returned, and a dis- 
tending injection given immediately after the operation, which brought away 
a large quantity of bilious-looking fasces. Hernial symptoms were now quite 
relieved ; but the patient suffered from severe bronchitis, and for some years 
past she had been affected with cancer of the os uteri. The hernial wound 
healed rapidly ; but the patient died three months aftervi^aids from the cancer 
of the womb and bronchitis. 

6. Janet Patterson, oet. 40. Strangulated femoral hernia. Down thirty- 
six hours. Sac opened. Bowel claret-coloured, hut not gad^uous. Cured. 
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6, Ciatlierine Duncan^ 34, of gardener, Loaxi&ead, I'etnoral 
bertiia. Admitted 30th SeptemW. Hernia frequently down durh^ the 
:l^teen months before admission. For a month before admission* alodost 
tinuously down. About 7 o’clock on 30th September bowels were mov^ 
At 8 o’clock felt pain in lower part of abdomen. At this time the ttunouir 
had increased to the size of a pigeon’s egg. She became sick and vomited 
phlegm. Never felt twisting sensation at umbilicus. She, along with a 
female friend, persevered for nearly two hours in trying to reduce the swell- 
ing. It then became as large as a small hen egg. At 1 o’clock Mr. Spence 
tried the taxia Ordered a distending injection, and cold to be applied to 
tumour. No fceces came with injection. At C.30 r.M. Mr. Spence operated. 
The bov^el very black, but no gangrenous odour. It was returned, and the 
wound closed. After the operation everything proceeded favourably, except 
that some irritate' on caused by flatulence existed during} the first few days. 


Congenital Inguinal Hernia. 

7. Charles Mason, set. 1 9, was admitted on the 4th October last, labouring 
under a strangulated congenital bemia. The hernia had come down sud- 
denly that morning ; and afler its descent he had suffered from severe pain 
in the swelling, tenderness of abdomen, and vomiting. Previous to admisAion 
antimonials had been given, and the taxis twice tiied under chloroform. On 
admission, aft(‘r a distending enema had been administered, and cold applied 
to the swelling, the patient was put under chloroform, and the operation 
performed. About a foot of small intestine of a deep chocolate colour was 
found in the sac, and returned. A large opiate was ordered. 

Post-mortem appearances . — About a loot of bowel quite black and su])pur- 
ating on the serous surface. Submucous tibsue highly congested. 

Femoiul Hernia. Extra-Peritoneal Operation. 

8. Helen Steele, »t. 36. On admission, stated that she liad been 
afllicted with a hernia for the last ten years, and that she always w’ore a 
truss, but nc'glected on Sunday morning to apjdy it. About 0 a.m. she 
suddenly felt a severe pain in the right gi*oin, eiid found that she was not 
able to reduce the swelling as she usually could do. A surgeon was called 
in, whose* eflbrts tc» reduce it by taxis, without the aid of cliloroform, were 
unavailing. She came to the Infirmary about 7.30 p.m. Mr. Spence per- 
formed the extra-peritoneal o])eration, and the patient made a very rapid 
recovery. 

RemarJes on the Cases of Hernia . — The group of cases presented in this 
Eeport is of very considerable interest, for it furnishes, in small compass^ 
examples of some of the most important conditions met wiUi in strangulated 
hernia, and the plan of treatment adapted for each. 

The first case, that of Mary Stark, is an example of the bad effects of 
delay, permitting the incarceration to proceed to complete strangulation and 
gangrene. The case in fact had been treated for constipation in the first in- 
stance, and active purgatives administered before the hernia was discovered. 
Then the taxis was tried ineffectually. I was then requested to see the 
patient, and urged her to have the operation performed ; but both she and 
her Meads refusal, and another day was lost before she came into hospital. 
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condition i|ra» tihen vezy hopeless ; her pulse was weak and intemittliigi 
and die had sterooraoaouB voniilang and constant hiccough ; hut as the operation 
was tjbe only chance for life 1 performed it After the division of the stxictuxe 
X drew down the gangrenous portion^ but did not open till after some hours, 
when lymph had become effused ; so as to diminish the risk of extravasation 
of fflBoes into the abdomen. I then opened it freely, and there were fssculent 
evacuations both by the wound and by the anus. The operation afforded 
great relief to the general symptoms, the vomiting ceased, and the pulse be- 
came firmer for a time, but this reaction soon ceased, and she graduaUy sank, 
I believe, from the slow progress of the symptoms, that had this patient been 
operated on even a few days earlier, there can be little doubt the insult would 
have been as favourable as in the case of Mrs. Dalziel ; and I think medical 
men can hardly be too much impressed with the necessity for careful exami- 
nation, in all cases of ^stinate constipation, lest a hernia be overlooked. The 
reason I did not at once open the gangrenous part of the intestine arose from 
having observed that in cases where this has been done immediately, the 
patients often sink very rapidly, with groat increase of abdominal pain ; and 
I believe tliis is due to son^e of the thin faeculeut matter oozing back through 
the divided constriction into the abdomen. Freely dividing the constriction, 
drawing down the gangrenous part, and applying warm- water dressing, or a 
soft poultice, for a few hours before opening the gut, diminish tliis risk ; and 
I have for some time adopted this in my practic(‘ as a general rule. 

The cases 2 and 6 were cases in both of which llic strangulated intestine 
had suffered to the extent of threatened gangrene in the protruded knuckle. 
Ill tlie caw' of Mrs. Dalziel, an old woman above 70, the rupture had been 
down five days, but as the aymptq^ns did not become urgent till thiAy hour# 
before admission, she bad not applied for medical aid. In Patterson^ case, 
the hyiu])toiiib laid ju-oceeded rapidly, and become very urgent in less than 
tliiity bonrs. In both, tlie small portion of int(*stiije in the sac was tightly 
constricted, of a daik claret colour, and mottled with gray P]>ots ; but the 
intestine above the constriction was healthy, and not distended or inflamed. 
In cases of this kind 1 adopted the practice I followed in these wises, viz. of 
dividing the stricture very freely, gently replacing tlie intestine w’ithiu the 
mai’gin of the ring, but leaving the dark part visi]»le, luid the wound open, 
and merely placing a fold of lint soaked in Mann water over the wound, 
retained by a single turn of a bandage. Tims, if B]>hacelation or ulceration 
of the dark portion of the gut does occur, the faeces pass out at the wound, 
and tills gradually diminishes, and ultimately the iaiculent fistula closes com- 
pletely ; wliilrtt m other cases the gut regains its vitality when the stricture 
has been relieved, and the case, an in the instance of Mrs. Dalziel, goes on 
uninterruptedly to a cure* by contraction and granulation. In most cases, if 
a foBCulent fistula is to form, it begins to sboAv itself between the sixth and 
eighth day ; but in Patterson, the wound, though carefully watched and 
dressed in ex])ectation of a fistula forming, seemed to lieal well, though 
slowly, and after eight weeks she left the hospital wearing a truss. Some 
weeks afterwards a small abscess formed, and then small qiisntities of thin 
fesces occasionally passed ; but now the fistula is almost entirely healed. 1 
have never seen that condition occur so long after the o})eration in any other 
case, and I think it is most likely that the pressure of the truss not carefully 
applied had caused irritation and abscess under the cieatrix, which may have 
perfoi'uted the adjacent bowel. 

Mrs. Notman’s case (4) is a very instructive one, as exhibiting the dilR- 
culties which often complicate our diagnosis in cases of hernia ; and as it wsa 
impossible in the abstract of the case to give a full idea of Hhese, 1 think it 
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to diftw attention to them. The absti^t of her cm statea btUtfy the 
facte ohaeiTed on udmission, viz. that along with symptomt of sti»uhgtdpA<m« 
there existed in the left inguinal region a cyst-like swelling, glohiila|’, attui 
not painful, easily pushed back within the lower part of the canU, but 
pearing whenever the pressure was rouioved. She statecl that this swetll^ 
was always present, hut that sometimes a larger swelling came down ; a£[ 
that could ho felt high up in the canal was an undefined hardness near the 
deep ring. In the light inguino-femoral region there existed a swelling 
about the size of a walnut, hard, but elastic at the most ])rominent part^ 
tender to the touch, and occupying exactly the position of a femoral hernia. 
Looking at these local conditions in conjunction with the symptoms, every- 
thing would have favoured the idea that the swelling in the femoral region 
was most likely to he the seat of stiangulation. Fortunately, however, I 
knew something of her case ; for about a year 2Drevi(jpsly she had consulted 
me about the swelling in the right groin, supposing it was a rupture. The 
bhmy hardness of ttie tumour at that timti, and the general cachectic look of 
the woman, left no doubt on my mind that it was a cancerous gland, prob- 
ably connected with malignant disease of the ut(Tus ; which oi)imoii was 
confirmed by .examination vrith the Bi»cculum, showing decided cancerous 
affection of the os uteri. Hence, when I now felt the elastic Swelling, 1 at 
once concluded that the elasticity was due to the progress of softening, and 
not to any 2>ortion of gut protruded heliind the swelling. But, on the other 
hand, there was little doubt in my mind that the round cyst-likc s^^eUing 
did not contain strangulated intestine, for theie was no continuous neck to 
be felt : it was quite defined and globular. The hardness and tenderness at 
the position of the deej) inguinal ring was what aiq)eaied to luo the suspicious 
point. I accordingly exidaiued to the students ]>resent that I would cut 
down upon and lay oj^en the inguinal canal, and exi)osc tlie dcoj) rii»g fully, 
in hopes of finding a portion of sti’angulated intestine tliCK*, Ixit that, if 
nothing was found there, then I 'v^ould (however unw'illing) consitler it niy 
duty to cut down upon the cancel ous mass in the femoial legicm, in case a 
small hernia might Lave d<*sceu(ied and he strangiilatejl behind it, as the 
urgent symptoms were unmistakably those of strangulation. On lu> ing open 
the left inguinal canal, I found, as I susjiected, a very small knuckle of in- 
testine, tightly constiicted by the neck of tlie sac, the constriction apj^earing 
to proceed upivaids within the dee]> ring ; this was cautiously divided, and 
the gut gently examined and returned. I now found tht' globular cyst lying 
loose in the lower ])art of the canal, and on tricing the o]>eTied sac down- 
wards, I found it had evidently at one time formed a ])ni*t of it, as, though I 
could not press out the contents of the cyst, there was a minute opening of 
communication, which admitted an Anel’s juohe. I laid the cyst freely open 
and evacuated its serous contents, and then dressed the patient in the usual 
manner. 

The line of practice follow^ed in this case seems to me tlie proper treat- 
ment under similar circumstances. I think it important alw'ays to hear in 
mind, that althougli we may from iuevion.s knowledge be sure that a tumour 
(such as that in the right groin in this case) occupying tlie jiosition of hernia 
is really glandular or cystic, yet, if at any time symptoms of strangulation 
occur, we should recollect the possibility of hcniial descent taking place 
behind it, and act acxjoidingly. 

The case of the lad Mason is valuable as illustrative of the dangers 
peculiar to the congenital form of inguinal hernia, and also as it serves to 
direct attention to some dangers connected with the treatment resorted to, 
to facilitate reduftion by taxis. 
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cafl^ ^ fo&y, thmoaiii and Steekt (8^ 8, aoid 8) were orditiaay , 
0 f etrangulated^ {em^ bemia, where the etrani^ettea bed net existed 
}orig« In the ibst two the aac was opened^ beea^ from ^ one hernia 
li^n d^wn thirty-six hours, and other having been subjected to 
idS^^t attempts at reduction by the patient and her neighbours, 1 bad doubts 
^^iltSttQ the state of the contents of the sac. Whilst in the last case, that' of 
llto. Steele, the hernia being quite recent, no undue violence having been 
u^d, and the constriction evidently caused by the textures external to the 
/sac, there was no reason for doing more than dividing these, emptying the 
sac of its contents, and then invaginating it. 


DISEASES OF INTESTINES. 

Case of Intestinal Obstruction — Gastrotobiy. 

Margaret Nicholson, act. 66, single, stoc^king-worker. Admitted into bed 
in Ward XL (medical), Royal Infirmary, March 22d, 1871. 

History of Present Illness . — About seven weeks ago patient got a mixture 
for her cough, vrhich had the effect of causing constipation.* Her. bowels 
gradually became so torpid that they were never moved above once a week, 
and then only by the use of laxatives. A fortnight previous to her admission 
aperients failed to relieve the bowels, and the patient began to get sick and 
vomit. Three days ago her abdomen began to swell, and the vomiting be- 
came constant. Vomitings were not fcecal. During this fortnight she has 
had constant desire to empty the bowel, but nothing came away but a slimy 
mucus. 

The patient had previously suffered from prolapsus uteri, for which an 
operation was performed by Dr. Keiller. Before the swelling of abdomen 
commenced, patient stiys she had a bulging out of the abdomen about the 
size of her two fists, just below and to the left of the umbilicus. 

CoNDiTiON.-^On admission, March 22ci, patient has not an anxious ex- 
pression nor a cachectic look. 

Abdomen is swollen, especially below umbilicus, and in both inguinal and 
lumbar regions on both sides, slightly more in right than in left. Tenderness 
in right hypochondrium. No hard lump or tumoiu' can be felt. The whole 
of the swelling is tympanitic, only the note is impaired in a space 1 J inch 
square, just below and to the left of the umbilicus. 

Treatment, — Enema of castor-oil, etc., was tried, but without effect. 

March 2Zd , — Abdomen as above. Examination per rectum discovered a 
rounded firm mass projecting into the canal 2f inches from the anus. Canal 
not blocked up ; finger can be passed beyond the tumour. Nothing felt 
higher up the rectum. Per vaginam, same tumour felt, but relations to uterus 
not determined upon. Uterus seemed disifiaced. 

March 24th . — ^Abdomen more distended in ccecal region, forming a pro- 
jection about size of a cocoa-nut, which becomes diffused into genei-al swelling. 
Still tympanitic note, especially clear in course of large intestine, except in 
left lumbar region, which is not so markedly distended. Friction can be felt 
’and heard in upper part of right lumbar region. Great tenderness there. 

Injection of water tried, but only 10 oz. could be thrown up. Repeated 
severid times, but brought nothing away. Rectal bougie could only be passed 
for 4j inches. When entered 2j inches it met with an obstacle, but this 
was passed by inclining its point backwards. 
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Uaf(^ 25^. — ^Abdomen more dietozuded Omcal ew^dling ecmtiumes. 
Oottiee of transverpe colon diaUnct. Descending colon not flO Mudtedi 43ad 
^ere is an absence of swelling both anteriorly and posteriorly at 
splenic flexure of colon. Sigmoid flexure swollen and tympanitic, 

Spence was called in. Examined the case, and confirmed previous obaecrif** 
tions. Tried to ])ass a tube and inject water, but iHisults obtained similar io 
those of fijrmer attempts. Recommended injections to be again tried, whltdi 
was done, but without effect. 

March 2Ci/<. — Professor Spence, Professor Sanders, and Dr. Watson, cou^ 
suited over the case. Colotomy in the left lumbar region iwsteriorly was 
suggested, but rejected on the ground of the absence of swelling at the sigmoid 
flexure ; this raising the suspicion of an obstruction being at this point, or in 
the small intestine, Gastrotomy was determined upon, and performed by 
Professor Spence, with the assistance of Dr. Watson. 

Opuratiox. - -A cloth having been bound round the abdomen, with au 
opening in the central line*, Mr. Spence maile a longitudinal incision through 
the integuments in the line of the liiiea alba, begiuuiiig about an inch below 
the umbilicus,, and continued downwards for about 4.J in(‘heM. The textures 
were carefully divided down to the peritoneum, and, alter the bleeding points 
had been secured, the peritoneum was opened alt»ng the line of the incision. 
On this being done there appeared a toil of convolutiojis of tht' small in- 
testines, some of them dihten<le(l and congested, others quite tlaccid. Portly 
overlapping and pressing on this mass there a])peare(l an ovai'ian cyst about 
the size of a small melon. The convolutions of inte‘*tine, on being relieved 
and drawn up from under the tumour, presented at several points the appear- 
ance as of rtc(‘nt adhesions, and one portion was d.iik, tliickened, and granular 
on its peritoneal surface, similar to what we see in some i*ases of strangulated 
hernia. The flats id convolutions weiv abtwe this part. The ovarian cyst as 
punctured with a trocai’ and india-ruhber tube, and the fluid drawn off, the 
pedicle transfixed and tied with double ligatiiivs, and the tumour removed. 
On its removal a c> stic and partly solid tumour of the left ovary wan felt in 
the pelvis, the solid portion in close relaticm to the upper pait of the rectum, 
and having connections by old adhesions. It was now thought advisable to 
extend the incision upwards to ascertain fully the state of the colon, and on 
this being done, it was s(*en to be conti-actcMl, but not constricted beyond its 
splenic curve. The ovarian tuiuoui' on the left nide wan now gently drawm 
upwards, and its adhesions aei>arated as caiefully as possible, ainl the pedicle 
secured and divided. On xenioving the tumoar it w.is now found that the 
lower pai't of the colon, at its junction with the rectum, had been closely con- 
nected to the left ov^irian tumour, and that there was a small aperiure in its 
coats at the i)oint where the adhesion had existed. The r< ^*tum was firmly 
tied below this ap(‘rtnre, and the gut divided and its open end brought to the 
surface. At first little or no fa?culeiit mutter came aw’ay, until by uncoiling 
the small intestine and pressing the omeum and transverse colon, the faeculezi^ 
contents of the intestines began to pass along the gut. The cavity of the 
pelvis was then carefully w'a^hed out, the viscera repliwed, and the wo\md 
closed, with the exception of the low^er part, at which the divided colon was , 
brought and its edges carefully secured to the integuments by continuous 
suture. A piece of oiled lint was placed around the opening, and the patient 
placed in a position b> favour the escape of the fieculent matter. The woman, 
who was in a very exhausted state before the operation, rallied somewhat, but 
ultimately sank about midnight. 
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iWaife.ir-.This case exemplifies the difficulties of diagnosis, and 
the complications which occur in cases of internal intestinal obstruction, 
and which render gastrotomy such a doubtful procedure. In this in*^ 
stance, whilst there were obvious causes of obstruction in the rectum, 
the principal obstruction was situated in the small intestines, and was 
caused by the coil of gut which had descended into the pelvis being so 
compressed between the two ovarian tumours that irritation had been 
e!xcited. and recent adhesions had occurred. 
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TnjuriE'^ of the TJladdeu avd Ueethka : 1 Loir Dh H irers ; Treatment— Stone in 

the Jiliuldor ; (’ansos ; Sym]»toms— Diagnosis between it and other Diseasea — 

Viognosis as tr lesult of Operations, aecoiding to the Nature of the Com'retioii. 

I NOW i)ass oil to treat of tlie injuries and iliseascs of tho pelvic viscera, 
commencing witli tlio&e of the genito-urinary sy stem. 

Injukies of the Bladdeu or UnEiiTRA may occur as the result 
either of penetrating wound or of force directly a])plied ; or from in- 
direct force ill certain injuries of tlu* jiolvis. Tlie most frequent site 
at wliich the urethra is wounth'd or laeeiated is in the peiiiieal portion 
of its collide. In this position 1 have seen several cases of direct 
wound from persona falling on some shaip &ii])stance ; in some of the 
cases, in young children it occurred from tlie lireakiiig of an earthen- 
ware chamber-pot. hi these cases tlie wound attracted immediate 
attention and })rompt treatment. The catheter was introduced at once, 
and retained lor twenty-four or forty-eight hours, until the soft jiarts in 
the perineum were glazed with lymidi, aud then introduced oci‘asionally 
from time to time until the 'wound linally closi‘d, and also for some 
time subsequently, to j)r<*\ent the contraction giving rise to stricture. 
All the cases of this kind wliiJi I have sec'ii did well at the time ; luit 
1 have had to treat some of them in after years for vi‘iy bad stricture, 
owing to their neglect of the occasional intiodnctioR ot an instrument. 

In sucii cases, -when the sujierficial wound is small, f>r flie soft parts 
over the ■founded urethra imperfectly di\iJcd, 1 w’ould advise the 
practice I have always adopted of dilating the wound freely in the line 
of the raidie of the perineum, to afford free outlet for the urine, pus, 
and sloughs of c( llulai tissue. 

The urt'tliia may also be lacerated without any external wound in 
the perineum, in (‘onsequence of the person falling astride a bar or rope, 
or from some similar accident; le in consequence of iiidnect violence, 
as, for €xam]>lo, fiom a weight of earth falling on the lower piirt of the 
back wh(‘n the peison is stooping. Such an accident may cause more 
or less separation of the «.acro-iliac synchondrosis, or even of the pubic 
symphysis, and tin* membranous jiortion of the urethra gives way at 
its inferior asjiect. In all cases where we have injury of the pelvis, it 
is a wise precaution to pass a full-sized cathot(‘r at once, before the 
patient tries to make watei, for unless this he clone, if the urethra be 
ruptured, part of the urine will be extravasated into the tissues, and 
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rise to infiltration of urine, with all its disastrous effects. In the 
cases where the urethra is ruptured from the person falling directly 
Upon the perineum, there is generally bleeding from the orifice of the 
nirethra, and extravasation of blood into the textures of the perineum. 
The latter condition is sometimes the cause of considerable difficulty in 
passing a catheter into the bladder, for the extravasated blood dis- 
places and compresses the torn cuds of the urethra, so that they no 
longer correspond. 

The treatment in such injuries is to pass a gum-elastic catheter into 
the bladder at the very first, before much effusion of blood has occurred, 
as the catheter can then be generally passed with ease, if the point is 
kept bearing gently along the upper or lateral portion of the canal, so 
as to prevent its point passing through the laceration, which is almost 
invariably in the floor of the urethra. 

When much blood is effused it requires gre^t care and skill, by 
gentle and patient iiuinipul;itions, to guide the catheter along the caual. 
So great indeed may be the diflicnlty that you may even require to 
incise the swollen perineum, to turn out the clots ; and then, with the 
finger in the wound, guide the catheter onwards, or opcm the urethra 
further hack. If the patient has attempted to pass his water, and 
there be much swelling in tlje perineum, an incision in the line of the 
raphe should be made at once, as the probability is that the ui mo will 
have been extravasated amongst the coagula, and unless it gets vent it 
will lead to very serious, if not fatal, consecpiences. In all such cases 
the catheter must bo kept in the bladder for a Jay or two. 

The urinary bladder in the adult is so placed in the pelvis as not 
to he exposed to much risk from penetrating wounds of tl)(» abdomen, 
unless these pass oh]i(|uely from before downwards and backwards, or 
unless the bladder he distended so as to have risen above the pubis at 
tlie time of the iujuiy. In fractures of the pelvi*^, however, sliarji pro- 
jecting portions may perforate the viscus, or it may ho torn by the force 
causing the injury. When the Madder is much distemh^d it may be 
ruiiturod in consequence of the ])atient receiving a blow on the abdomen, 
or by liis falling, or running against a post. In such circumstances the 
rupture usually takes place towards the posterior as]>ect of the superior 
fundus, and conseipieiitly the urine is effused into tlie ])eritonoal sac 
amongst the viscera. In other cases, where the blow has been i-eceived 
just above the pubis, the anterior w^all of tlie distended visciis yields 
below the reflexion of tlie peritoneum, and then the urine is extrava- 
sated into the cellular tissue of the pelvis and iliac fossae. In either 
case the injury is one that leaves small chance of recovery. In the 
rupture immediately above the pubis then* is souk* slight chance of 
recovery if prompt treatment he adopted — by incising the integu- 
ments and linea alba at the lower part of the abdomen, whereby 
an outlet is afforded for the urine and sloughing cellular tissue, 
then introducing and retaining a vulcanised india-rubber catheter in the 
bladder, taking care to change it every second day, and at the 
same time watching the constitutional symptoms and supporting the 
patient's strength. *Should an external wound exist it should be care- 
fully enlarged and free drainage effected ; washing out ihe bladder from 
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time to time with a weak carbolic lotion. Even in tke 
of the distended bladder into the peritoneum there is <me cM' 
recovery on record, regarding which, from the history of the cate iiiii 
the symptoms, I think no reasonable doubt can exist that the blad^f 
was ruptured above the peritoneal reflexion. When this case wi»fe 
first published it was objected that, with the exception of the mine 
first drawn off, there was no bloody urine. But this is not wonderful 
for the bladder, in its ordinary condition, is not very vascular. And 
as to matter of fact, in a case which I attended along with the late 
Dr. John Taylor of this city, and in which I drew off the urine with 
the catheter at the first, and subsequently, until the man’s death, there 
was not even a tinge of blood in the urine, and yet the bladder had 
been fairly transfixed by a portion of the fractured pelvis. 

It has been proposed that when the urine is effused into the peri- 
toneal sac, the rectq-vesical cul-de-sac of the peritoneum should be 
punctured by means of Pouteau’s trocar, as it is supposed that the 
urine will naturally gravitate in that direction ; but, in reality, the 
urine is effused amongst the viscera ; and in the posUrrmiem examina- 
tions I have witnessed of patients who have died from such injuries, I 
have never seen any such amount of fluid in the inferior cul-de-sac of 
the peritoneum as would afford an indication for puncturing it. Be- 
yond using the catheter, and treating the general symptoms, I fear we 
can do but little in these almost hopeless cases. (See case of ruptured 
bladder in Clinical Cases.) . 

Diseases of the Urinary Organs. — Examination of th>e, Urm-e. 

1. In regard to certain diseased conditions and surgical operations, 
I have already drawn attention to the necessity for frequent and careful 
examination of the urine. In operations and diseases of the urinary 
organs the special necessity for such examination is very obvious, and 
I would here suggest the method or plan on which our investigations 
should proceed. 

First, as a general nile the morning urine should be obtained before 
the patient has taken food, and the evening urine at a time when the 
digestive process may be supposed to be completed, and these speci- 
mens should be examined separately. 

2. The chemical reaction, fis regards acid or alkaline quality, is tested 
by means of blue and red litmus and yellow turmeric papers, the first 
showing acidity by rendering the blue litmus paper reel, the rapidity of 
change and bright red marking roughly the intensity of the acidity. 
If the urine be alkaline the pink litmus test-paper becomes blue or 
purple, the turmeric paper brown. In some cases the pink litmus paper 
becomes blue when dipped in the urine, and then rapidly becomes red 
again when exposed to the air. The alkaline reaction is then due to the 
ammoniacal character of the urine. These tests should be japplied to 
recently passed urine, or, better still, whilst it is being passed or drawn 
off. They form the primary or immediate tests. The specific gravity of 
the urine should also be taken immediately, if possible, whilst the urine 
IS of its normal temperature, although for practical purposes that is not 

* very important. A portion of the urine is set aside in a well-corked tube 
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m OT ^ veilsel closed by layer of eptton wod, lor oaMjito^ 

ipiaUto by tbe microiscope aiid chemical testa In regaani to 
, we should bear in mind that the condition is relative. Ibus in 

^Imperfectly healthy person, in warm weather or after active eaeertioi^j and 
iwito has not drunk much fluid, the urine will be concentrated and of 
hijgfher specific gravity ; whilst if a person is drinking water freely and 
passing a large quantity of urine, it is diluted, and may be of low specific 
^avity. Hence it is important to ascertain the amount passed during 
twenty-four hours to get the true significance of the specific gravity. 
It is also necessary in combination with tests for other purposes. 

In surgical practice, for example, a patient consults the surgeon for 
vrriiable bladder. He may be of an age when there is likely to be ' 
enlargement of the prostate, and he complains of increasing frequency 
in micturition, and the surgeon may be thrown off his guard. The 
patient dwells on the frequent calls to pass water, the inconvenience 
of which attracts his attention, and does not notice that he also passes 
a larger quantity of urine. Instead of irritable bladder in the ordinary 
form, he is affected by glycosuria, or a form of Bright’s disease, and 
hence the surgeon should always question not only as to frequency but 
as to the quantity passed, and also test the urine iis to the presence of 
sugar or albumen. Then as to the subsequent examination of the urine, 
it must be tested for the presence of albumen, phosphates, oxalates, and 
uric acid, urates, sugar, etc. 

Lastly, the sedimentary portion must be more leisurely examined 
under the microscope, to recognise the presence of the salts — whether 
phosphates, oxalates, or uric acid ; and to determine tlie nature 
of the organic matter — whether pus globules, tube casts, and the 
character of the epithelial debris which may he present. Such 
methodical examination gives us most valuable assistance in the treat- 
ment of urinary disease, and should be carefully carried out in practice. 

Diseases of the Bladder. — Irntahh and Inflamed lUmlder. 

Irritable Bladder is characterised by freejnent desire to pass 
water when there is very little urine in the bladder. There is generally 
pain felt along the urethra and at its orifice, or irritation at the lower 
part of rectum. The urine passed is generally high-coloured and concen- 
trated, but may vary according to the cause of irritation, whether that 
be vesical or renal, or arising from sand in the urine, calculus, or gouty 
irritation. Irritable bladder is rather symptomatic of other diseased 
states of the urinary organs than a special disease. It is, when at all 
persistent, more due to inflammation, either acute or chronic. The 
desire to micturate is almost constant, only a small quantity being 
passed with great straining and vdth only temporary relief, for the desire 
to micturate returns rapidly. The treatment will depend on the caiw 
in each case. Thus if it depend on exposure to cold and damp, and 
if the urine be concentrated and shows a strong acid reaction, with 
perhaps red sand (uric acid), then the best treatment is to use an opiate 
suppository, and to direct the patient to drink freely of aerated potai^ 
water, or distilled water. At the same time, attention must be ^v^ 
to the state of the digestive organs by careful reguletion of diet and 
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bj H^^dicine. Warn fomentations sboold be applied 
imd sinapisma over the Bacrum. In gouty patients tiie eiklMtiw ^ : 
eolohicum in small doses (seven drops) twice or thrice a day with tiie 
aerated potash or litbia water is of great benefit, and the bromide df 
potiish in camphor water is also very useful in allaying the irritabl#' 
state. In cases of gouty irritable bladder in old or asthenic patients, 
the colchicum may be given in five-drop doses, combined with a grain 
dose of quinine twice a day. Thin linseed tea, decoction of triticmn 
repens, and other bland diluents, also soothe the mucous membrane of 
the urinary track j but care must be taken to avoid over-distension or 
derangement of the stomach. In all cases in the early stage of such 
an attack, the use of the warm bath or the warm hip-bath is of great 
value. 

In mo^t cases, when the irritable state resists such treatment, it will 
generally be found tliat that condition is really symptomatic of inflam- 
mation either of the bladder itself or the prostate, or some disease of 
the kidney, or to the presence of a calculus, and then, of course, the 
treatment must be varied according to the conditions present 

One of the most common causes of irritable bladder is the character 
of the secreted urine : its concentrated condition, its tendency to 
l)ecome ammoniacal from decomposition of excciss of 111*60, or from 
the amount of salts, such as phosphates or uric acid, and hence the 
necessity for careful examination of the urine, when recently passed, 
as to its acidity or alkaline or neutral condition to guide us in pre- 
scribing. In most cases the irritation gives rise to increase of mucus 
from the coats of the bladder, and this tends to act as ferment, and 
urine which has been secreted of natural acid quality becomes aramo- 
uiacal in the bladder. In cases wdiere there is either uric acid or 
phosphates in excess, the use of distilled water will be found of great 
service in allaying irritation by simply dissolving the salts, when we 
ascertain decidedly the nature of salts present. Then the exhibition 
of alkaline medicines, such as potash or lithia in the case of uric acid, 
or of dilute nitric acid in phosphatic urine, or dilute nitro-muriatic 
acid in the case of oxaluria, will still furtheT* a:<sist in getting rid of the 
source of irritation. In some cases where patients suffer from irritable 
bladder in consequence of affections of the digestive organs, we some- 
times find that the patient, after emptying the bladder, suffers intense 
pain and desire to pass water, W'hich continues until, with great strain- 
ing, he passes a quantity of mucus and white salts almost like pus in 
appearance, and then all irritation ceases for the time. In such cases 
it is well to wash out the bladder with weak carbolic wash — 1 part to 
120 parts of water — by means of such a catheter as "we use for evacu- 
ating (Uhris of stone after lithotrity, so as thoroughly to get rid of any 
salts present at the neck of the bladder. I believe that in many such 
cases the secretion of mucus and phosphates is principally from the 
irritable state of the prostate, for the urine first passed is often of 
strong acid reaction. When the urine is alkaline or neutral, besides 
washing out the bladder, benefit will be derived from injecting a very 
weak solution of nitric acid^ — one drop to the ounce — and leaving a little 
in the bladder. ^ Besides these local measures, we must, of course, at- 
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dai^ legiiB^n as to diet^ according to 
.M ^oh case; X ^ve known intense suffering arise la 
pkatic urine from the patient taking pease-meal or reH^^^ta aia^<^ 
'to regulate their bowels, the excess* of phosphates contained in such 
articles of food more than counterbalancing the medical treatment. ^ 

The presence of albumen, as indicating renal disease either organic 
or congestive, is a most important condition to be attended to^ and 
should be met by sinapism or dry-cupping over the loins and the use 
of diluents. In the strumous prostate in young persons, the kidney 
sooner or later always becomes affected, and in the earlier stage, before 
the general health has suffered, the excessive vesical irritation closely 
simulates the symptoms of stone in the bladder. 

Inflammation of the Bij^dder. — This disease occurs both in an 
acute and clironic form. Acute cystitis is not frequedtly met with. 
In some eases of retrocedent gonorrhoea the indamination, which is 
most generally confined to the prostatic urethra, passes to the mucous 
membrane of the bladder, producing acute cystitis. There is intense 
j>ain in the hypogastric region, increased on pressure, pain extending up 
along the course of the ureters, constant desire to pass water when 
there is not more than an ounce in the bladder, and this is attended 
with agonising straining ; occasionally the urine is tinged with blc»od. 
There is pain referred to the point of the penis. The condition is 
usually ushered in by slight rigor followed by pyrexia. The tongue is 
white and soon becomes fniTe<l and foul, and there is a peculiar feeling 
of nausea and loathing of food. The morbid condition is a very serious 
one, and requires to be met by prompt measures. Hot fomentations, 
or an india-rubber bag ])artially filled with w^ann water, should be 
applied to the liypogastric region, an<l an opiate enema administered. 
When, as is often the case, the patient is robust, you will find the 
application of leeches to the verge of tlie anus of great benefit, by 
relieving the prostatic and vesical plexus of v<dns, and then opiates 
and other remedies act more efficaciously. The warm bath or hip bath 
is often recommended \ but as tliere is always a risk of chill in removing 
the patient from the bath, I prefer the vapour bath. The patient is 
placed between blankets, and then damp flannel cloths wrapped round, 
and heated bricks are placed between the blankets at some distance 
from the patient. This soon produces profuse perspiration, whilst at 
the same time the i)atient is encouraged to drink freely of diluents. 
The bowels require to be regulated by castor-oil, but not so much as 
to disturb him frequently. In the early stage I trust specially to dis- 
tilled water as a diluent, and to tlje use of bromide of potassium wdth 
camphor mixture to allay the pain and irritation, to 'the exclusion of 
other medicinal preparations, except occasional opiate enemata or 
suppositories. Relief of nausea will be best effected by applying sina- 
pisms over the epigastrium. Sinapisms may also be applied over the 
lumbar region to allay renal irritation. 

It sometimes happens that, after frequent micturition has con* 
tinned for a time, spasm and engorgement, arising from the strai^ 
ing and inflammatory congestion at the neck of th^ bladder,, lead 
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zete&i&jn of urine, and the patient suffers great agony whm «nreu fii«e 
six ounces of urine are retained In such cases the use of the catheter 
should, if po^iblc, be avoided ; a full opiate enema should be admiid^ 
tered, and the patient placed in a hot bath. If these means faiii thjSE* 
the catheter must be passed; but before doing so the patient should be 
chloroformed, as the passing an instrument undor such circumstances 
is very painful, and the congested mucous membrane of the urethra 
easily laccrable, and it very frequently happens that when the patient 
is brought thoroughly under chloroform, and ice-cold water applied to 
tlie semi-erect penis, he passes water in full stream, and so catheterism 
is avoided^ If tliis docs not occur, these means facilitate the gentle use 
of the catheter ; and when the urine is drawn off, tepid water very 
slightly carbobsed, or a weak solution of borax, should be injected to 
wash outr the viscus. This condition will be found treated of under 
the head of spasmodic stricture. 

Chronic inflammation of the bladder is generally de])cndent on 
'organic stricture, disease of the prostate, and other affections of the 
urinary organs. Its aynii)toms are very much tins same as those of 
irritable bladder, intensified, more persistent, and attended with in- 
creased secretion of mucus or muco-pimilont matter, or pus mixed or 
streaked with blood, and after a time affection of the general system, 
and ultimately, if not checked, unemia may buperveue. In many cases 
of bad stricture the urine has almost the corihistonce and ai>pearanre 
of thin gruel, so that when a small catheter is passed to reln*\o rcten 
lion the contents of the bladder cannot be voided through the instin- 
ment ; and I have frequently been obliged, after passing a No. 2 cathetei 
to withdraw it and jierfbrm perineal section to enable me to jiassafiiU- 
sized catheter to evacuate the contents and then Mash out the bladder, 
and both in stricture and prostatic disease, owing to a portion of the 
urine not being expelled, it becomes decoini>o.<?ed and amruoiiiacal, and 
keeps up, if it <lo(*s not excite, the inflaminatory state. Under these 
conditions the indications for treatment are washing out the Madder, 
and remedies to meet the state of tlio urinary secretion in each case as 
palliative, and then the special treatment for stricture or prostatic 
disease according to the nature of the case. 

In approaching the consideration of Stone in the Blaiidkr, I need 
hardly seek to impress you with the importance of the subject, for 
there is no disease, either medical or surgical, the treatment of which 
has attracted so much general attention. All kinds of secret medicinal 
agents have from time to time been vaunted as solvents of the offensive 
body, and a British jiarliament, with a view to benefit the public, once 
voted a large sum to purchase the secret of one of tliese, the efficacy of 
which W’as strongly vouclied for. The wonderful remedy turned out 
to be lime-water 1 Whatever use may result from medicines Used 
internally in preventing the formation of stone, or correcting the con- 
ditions in the digestive functions which lead to its formation, or in 
allaying the symptoms, 1 fear tliat when a stone is formed we must 
trust to surgical procedure for its removal. Injection of fluid solvents 
into the bidder has been proposed and tried, but an acid or alkaline 



DIFFERENT FORMS OF URINARY CAECULI im 

solation mxiffieiently powerful to act energetically on tha Oaleulas would 
be etill more likely to act detrimentally, if not deetructirely, on the 
eoete of the bladder ; indeed, even frequent injection of the bladder 
Vitb rimple tepid water is not very safe. A time may come whsai 
medical therapeutics may achieve a triumphant solution at once of thie 
difficult problem and of the stone ; meanwhile, it is to the surgeon that* 
the patient afflicted with stone in the bladder must look for aid and ^ 
permanent relief. 

In considering this important disease and its treatment the surgeon 
must not limit himself to the mere local condition, and the methods of 
operating necessary for its cure. He must, equally with the physician, 
examine into the probable causes of the origin of the disease, both as 
a subject of pathological interest aii<l as indicative, in many cases, of 
constitutional tendencies requiring his attention either before or after 
his openitioDA, and in deciding him as to the jdan of operation he may 
adopt. But this is not tlie proper place to enter on the chemical com- 
position ami tests for the different forms of urinary calculi ; nor, except 
incidentally and in the briefest manner, can I enter on the physiological 
conditions which, under certain circumstaiicos. may lead to tljc forma- 
tion of stone. 

'File formal ion of urinary calculi is now generally admitted to 
depend on bomo derangement of tlio primary or secondary digestion- - 
a nortioii of the products of digestion being deposittMl m the kidney or 
bliiddor in the form of urates, phosphates, or oxalates. The disease 
B*'^nis to ]>e endemic in some localities, and is sometimes refeiTed to 
the nature of the water drunk by the patients. In the neighbourhood 
of limestone, for example, there is a tendency to earthy deposits in the 
urine, eithei dn ectly, or more usually ow'ing to derangement of the 
digestion, loading secondarily to the formation of calcareous deposit 
In Gn*at But. 'in, calculous disease is very frequeni m Norfolk and in 
thf* north and north-east of Scotland, while in other districts it is com- 
paratively rare, though occasionally met with evt'iywhcre. In India it 
is exceedingly common, especially in the north-west ujiper provinces of 
Bengal. In the Madras Presidency it is not so freqniuit, and yet there 
the operation has been long practi.sed by the natives. In those depart- 
ments of this country in which it is most common, 1 think we shall 
find evidence of some common cause, leading to derangement of the 
digestive organs, as, for example, in the food not being very digestible ; 
while in other jiarts of the country, where the diet is different, the 
disease is more rare. 

There are four different forms of urinary calculi generally recognised, 
but we must keep in mind that a urinary calculus very generally con- 
sists of strata of different salts 

The Liihic or Unc Jetd deposits are the most common either os 
gravel or stone. Uric acid calculi vary in colour from a reddish orange 
to a dark brown colour, arc hard and consistent, sometimes rough on 
their .surface, at other times quite smooth, and frequently of large 
size. 

The JFhUe /SWfe— phosphates of lime, and the triple ammonio- 
magnesian phosphate — form calculi, white, very friabfe, and often of 
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hxp size. Oxalate of lime forms the ‘‘mulberry" caleultka. 
oxide, which is an exceedingly rare calculus, is of a pale yellowish tiriig|0» 
and rather £rm consistence. There are ooriain points to be attended 
to as regards these different kinds of urinary calculi, with reference 
chiefly to the prognosis of the disease, and the probability of a favour- 
able result after operation. 

When the calculus consists of pure phosphate of lime, or of the 
triple phosphate, the prognosis is not, as a rule, very favourable. This 
form of stone occurs in old people, or in those whose general health 
and nervous system have been much shattered, and where there is a 
large elimination of the phosphates from the system, lliis generally 
indicates an unfavourable condition of the patient, but at the same time 
we must look to all the circumstances of tlie case. It is very common, 
for example, to find the main body of the stone composed of uric acid, 
while outside there is a layer of pliosphatcs, deposited in conwquence 
of the chronic inflammation of the bladder, and from the urine being 
at times phosphatic. But when the whole body of the stone is com- 
posed of phosphates the prognosis is unfavourable, b(‘cause phosphaturia 
generally shows a great deterioration of the g(*neral health, and especi- 
ally of the nervous system ; and when this occurs in young j>ersons the 
prognosis is still more unfavourable, for in tlieiu tluTe is not the same 
natural tendency to the dep(»sitiou of phosphates that there is in the 
old. In the young, when there is great irritability and much pain, with 
alkaline urine, the chances of a successful r(‘sult after lithotomy are 
doubtful. Even after the operation, in some instances we fiml the 
margins of the wound coated by the wliite salts, sliownig the teiifiency 
to the deposition of phosjdiates from the urine*. Phos])hatie calculi 
may form originally in the prostate, and then tJiey do not indicate any 
constitutional disturbance, but dt‘pend on t)}0 nature of the jirostatic 
secretion, and consequently are not necessarily unfavourable cases for 
operation. 

The oxalate of lime, or mulberry calculus, is excessiv(*ly hard and 
dense, of a very dark brown colour, and presents a peculiar nodulated 
appearance. It derives its name from its form arid colour. Wlien 
present it gives ri^e to great pain in the l)ladder from two causes, first, 
from the rough irregular surface of tlie stone, and secondly, even when 
the sharp points are not present and the surfa<*e is quite smooth, from 
the sensitiveness of the nervous system present in ovaluria. In some 
instances the muJberiy calculus attains a large size, but most genei-ally, 
owing to the intense pain it occasions, the i)aticnts apply for relief 
before it has become so large as other forms of stone. 

In the uric acid calculus we find the stone composed of different 
strata. It is occasionally coated with phosphates and urate of ammonia. 
The phosphate of lime calculi are excessively brittle, even though the 
nucleus be comj>osed of uric acid. 

A calculus may attain a very large size, and may be of almost any 
form. A patient suffering intense pain from stone in the bladder may, 
under some remedy such as lime-water, be coin])letely relieved for a 
time, and think he is cured of the stone ; but the real state of matters 
is, t^t the patient was suffering from a uric acid or mulberry calculus 
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nrjitili rough surface^ which was the cause of the iilt6iUM» {^ftiii at first 
Owing to the irritation of the bladder, the tendency to the deposition 
of phosphates had perhaps already begun, and this would be increased 
by the action of the lime-water. The deposition of the phosphate of 
lime would round off the rough surface of the calculus^ and make it 
smooth, and its presence comparatively or altogether painless. This 
shows that we cannot be sure of a stone having disappeared under the 
action of internal remedies, for the improvement in the symptoms is in 
general due to such causes, and only temporary. 

The symptoms of stone are very analogous to those of an irritable 
bladder. There is pain in making water, with a frequent desire to 
micturate. The stream sometimes stops suddenly from spasm produced 
by the presence of the stone, or from the calculus fdling over the 
orifice of the bladder, and after a pause begins to flow again, either 
spontaneously or when the patient alters his position. Occasionally 
the patient suffers intense pain while making water in the ordinary 
position, which passes off on clianging his posture. I'he stone in the 
first instance has Ix'en resting on the most sensitive part of the bladder 
— viz. between tlje orifice of the ureters and the base of the jnnstate, 
and the relief is caused by tlie stone falling from oft this sensitive part 
when the patient changes his posture, the water then passing more 
readily and with much less i)ain Hiere is pam after making water, 
generally intense suffering, if the stone be rough and irregular, owing 
to the bladder contraebiug on the stone. In most cases tho patient 
strains very much in passing water, and a little mucus and blood are 
expelled with the last drojis of urine. In young patients the prepuce 
is generally very much elongated. This arises from the peculiarity of 
tho irritation pioduced by the stone^ — tlie ]>ain is referred to the glans 
penis or orifice, and the jiatumt grasps the glan.s, dragging tho prepuce 
forwards wlule making water, so as to benumh the }>ain, and this causes 
the great elongation of the pre])uee. In the adult, also, the glans penis 
is very often compressed and irritable, from the patient pressing on it 
to relievo tho pain while making w’atcr. 

These are tlie general symptoms of stone, but they may be simu- 
lated by those of some other diseases. In irritable bladder and chronic 
or acute c}stitis many of the symptoms are identical with those of 
stone ; there is a constant desire to pass water, writh pain in doing so 
from the violent contraction of the muscular fibres and from tho irri- 
table state of the mucous membrane of the bladder ; and sometimes, 
from the irritation and spasm, the stream of w^ater is arrested for a 
little, and then goes on again. In di.sease of the prostate, also, there is 
a similar condition, but both in tliis and in irritable bladder, the pain, 
as a general rule, is greatest before and whilst making w'ater, and re- 
lieved after the bladder is emptied ; if there is any pain after making 
water it gradually passes off, whilst in stone the pain is, as already 
explained, most intense after the bladder is emptied. 

It is not always easy to diagnose disease of the prostate from stone 
in tho bladder. In cases of enlargement of the third lobe of the pro- 
state, when that projection is incrusted with earthy matter, the irrita* 
tion thus produced is almost identical with that causaii by a calculus. 
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an the lobe is somewhat pendulous, and in some cases forms a Tslvular 
projection ; there are, in fact, physical causes in operation similar 10 
those which give rise to the symptoms in cases of stone in the bladdew 
Even in sounding there is a difficulty in diagnosis, for we feel the 
sound rubbing against the earthy matter on the prostate, which comr 
mimicates a sensation like that produced, by the rub of the sound on a 
calculus, and in the case of the pendulous projection wo can pass the 
sound above and under it In children the presence of ascarides in 
the rectum may very closely simulate the symptoms of stone. I have 
in several cases seen all the symptoms of stone present when no stone 
really existed, and they disappeared when the ascarides were removed 
from the rectum — hence, in any doubtful case, we should, especially in 
children, examine the state of the lower bowel. 

Tho pair, is not always in proportion to the irregularities on the 
surface of tho stone, for we have sometimes a smooth surface accom- 
panied by symptoms as severe as those produced by mulberry calculus. 
This is due more to the deranged nervous condition which gives rise to 
the disease than to the actual degree of local iiritation. 

The symptoms in diseases of the kidney, especially in some cases of 
albuminuria, when this is combined with scrofulous dis<*ase of the pros- 
tate in boys, are exceedingly like calculus. All the symptoms of stone 
may be present, and depend entirely on the above causes ; the general 
health, however, m these cases very soon gives way. Tlie only sure 
diagnostic for stone in the bladder is the use of the sound, and the 
method of doing this will l)e fully considered by and by. 

In all urinary affections we ought to be very particular in (‘xainiiH 
ing into the general symptoms of the patient, the state of tlje pulse 
and digestive organs, and especially the condition of the urine \Vhcn 
there is any reason to suspect a tendency to the deposition of ])hoK- 
phates, or that the urine is albuminous, the urine should he examined 
repeatedly. When a little of the urine is heated, if there be any jdios- 
phates in it, it becomes opaque and muddy ; Imt on adding a drop or 
two of nitric acid it at once becomes clear again, with perhaps some 
slight effervescence. The phosphates are df composed by tho acid and 
dissolved. If albumen be present, the addition of nitiit acid will only 
make the urine more opaque than it was after being lieated. When 
pus is presemt the tests of heat and nitric acid give results somewhat 
similar to those of albumen ; but if, inst(‘ad of nitric av id, we add a few 
drops of liquor potassae to the ojiaque urine, the pus hoc omes tenacious 
and viscid. When both albumen and phosphates are present in the 
urine, and if this condition be persistent, the case is a very unfavour- 
able one ; still, in many of these cases we must allow for a certain 
amount of fibrinous matter, the result of irritation of the organs, caus- 
ing the albuminous deposit, and then the average specific gravity of the 
urine must bo carefully ascertained. When the phosphates are very 
largely present, and wUen the general state of the patient indicates 
debility or nervous exhaustion, though that should not absolutely 
prevent us from operating, still tho prognosis is unfavourable, especially 
when the patient is young. In phosphate of lime calculi the condition 
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iA generally due to prostatic calculi, and the prognosis Is not tiMtaarily 
so unfavourable. The oxalate of lime or mull^ny calculus i$ not un^ 
favourable for operation, but after its removal the use of nitro-mnriatic 
acid and other tonics is required. Gases of uric acid calculi ore gener- 
ally favourable as regards the prognosis, and in them there is seldom 
anything to contra-indicate the operation after the presence of the stone 
has been ascertained. 
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Operations for Kemoval of Vosioal Cali'iili — Lithotrity, Litliolnj)axy, and Litho- 
tomy : th# Cf'isos most suitable for these Operations— Preliminary Kxploratioii 
of the BlaJd r, or Sounding — Lithotrity. 

Until recently there were only two great methods of getting rid of 
stone in the bladiler — Liihoiomij and Liihofrity^ each luetliod being 
more suitable for certain cases than for others. More recently the 
modification of Lithotrity termed Jdtholapaxy, or complete evacuation 
of the crushed stone at one operation, seeiOvS likely to sup(*rsede ordinary 
lithotrity, and even to invade the domain of lilliotomy to some extent, 
as dealing with larger calculi than lithotrity. When lithotrity can ))e 
performed in cases where everything is favourable for it, tliere is no 
doubt that the operation is one attended with h‘sa risk to life than 
lithotomy ; but then, unfortunately, it happens that the cases suitable 
for lithotrity are comparatively rare. In private practice, among tiie 
better class of patients, lithotiity can be iierfoimed much more fre- 
quently than in hospital practice j for in the former the patient gener- 
ally applies to a surgeon early, whilst the stone is still small and friable, 
and before its presence has excited any great amount f»f chronic vesical 
irritation, and when therefore it can be crushed under the most favour- 
able circumstances. But there are certain conditions which must be 
attended to in deciding which is the prefeiable o]>eration in each indi- 
vidual case. Wliat,then, are the conditions favourable for the performance 
of lithotrity ? The stone must be of a small size, or at all ev(‘nts not 
large ; it must also be of a somewhat friable compositi«'U, ami likely to 
yield readily to the crushing instiumcnt introduced into the bladder 
per urethram^ because tlie force we can employ is limited by the size of 
the canal. The stone should be friable in a particular way. It should 
break up readily into small fr0j;meiits or sand. The oxalate of lime 
calculus is not frialile in this way ; it breaks up into a number of small 
sharp fragments, which are not easily broken up completely, and these 
sometimes get impacted in the urethra, and cause a great deal of trouble 
and danger ; hence mulberry calculi are not cases in which lithotrity 
should, as a general rule, be employed. The kinds of stone best suited 
for this operation are the uric acid in its early formation, and the 
phosphatic calculi. These latter calculi are very readily broken up and 
crushed to powder, and after the earlier sittings, by injecting the 
bladder, portions of the stone may be dissolved and brought away, so 
that in many resjiects the phosphatic and soft uric acid calculi are the 
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fav^rahl^ and tbe oxalate of lime the most nnlai^c^W for 
o|>eration of ht^otrity. Where two or more calciUi exiat^ li&o^jr ia 
' not 80 advantageouB, as the different calculi are caaght aitd parti^y 
crushed at the different operations, and hence there is a want of 
certainty as to the result. 

The condition of the urinary organs should be attended to in 
choosing either operation. For lithotrity the bladder inust be suffi- 
ciently capacious to retain a moderate amount of fluid, say from five 
to eight ounces. When the patient has suffered from stone for a long 
time, or when he is constantly making water, the muscular coats of the 
bladder get thickened and irritable, and the capacity of the cavity is 
diminished, so that it is unable to contain even a moderate quantity of 
water. The opponents of lithotrity used to argue that the operation 
could very seldom be performed on this account. We can, however, 
obviate this difficulty by injecting a little tepid carbolised water occa- 
sionally into the bladder, and so gradually increasing its capacity, and 
accustoming it to contain some bland unirritating fluid. If we can by 
such treatment get the bladder to contain say from five to eight ounces 
of water, we are quite justified in performing lithotrity, prqvided all 
the other conditions are suited for it. 

The most important point, however, is the size of the canal of the 
urethra. It must be of such a size as to allow a fiill-sized lithotrite to 
cuter the bhwlder. We must have an instrument of full crushing 
power, and therefore the urethra must be tolerably large to allow of 
the passage of the instrument. It must also be large for another rea- 
son — to allow the fragments of the stone to come away readily. If the 
urethra be small they will probably become impacted in the canal, and 
give rise to much trouble or even danger. It is obvious therefore that 
, lithotrity is not an operation suitable for boys, for in them the urethra 
is neither large enough to allow of the passage of a fulJ-sized instru- 
ment, nor to allow the larger broken fragments to come away readily 
with the urine ; besides, in children, the bladder is generdly very 
irritable in cases of stone. In children, moreover, the lateral opera- 
tion of lithotomy when properly performed is almost unattended with 
danger, while the irritation caused by the use of the lithotrite is very 
great. I consider that lithotrity ought therefore never to be per- 
formed in children. When the prostate is enlarged and dense, as in 
old people, lithotomy is not so favourable, for in such cases we require 
to cut very freely and split up the resistant gland ; and though there 
is little risk of infiltration of urine, and the operation itself is easy 
enough, and though the patient goes on very well for some time, even 
for weeks after the operation, yet we sometimes find that at a later 
period gastric and hepatic irritation set in, dysentery comes on, and 
the patient ultimately sinks. The wound itself may have healed, but 
it is tho eflect of the operation that has killed the patient; and there- 
fore in this class of cases I prefer lithotrity if the stone be small and 
easily broken, and if the prostate be not of such a form as to pr^ent 
a valvular obstruction to the passage of the fragments of the stone. 
In these cases we can introduce a fuU-sized instrument, and by proper 
medical treatment get over the irritable state of the bladder, and thue ' 
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thefe U every chance a auccessful result after lithotritj, time 
eially as the calculi are generally phosphatic. 

In the female we do not often require to operate for stone, 
from the shortness and straight course of the female urethra, 
readily pass out of the bladder by the urethra if they are of a modiMie 
size, and hence they do not often attain any great size in the female ; 
but, when they do, they give rise to intense suffering and require some 
operation for their removal. If we perform lithotomy in these cases, 
or instead of this use mechanical dilatation, such as the sponge or 
tangle tent, or special dilating instruments, we can extract the stone 
readily enough by forceps ; but then the patient is sometimes left in 
a very pitiable condition from the permanent incontinence of urine 
which results from the cutting or dilatation. Lithotrity has every- 
thing to recommend it in the case 4>£ females ; in them the urethra is 
wide, short, and straight, and we can therefore introduce an instru- 
ment of great crusliing power into the bladder, easily seize and act 
upon the stone, and there is a short, direct, and free outlet for the 
crushed fragments of stone. For these reasons, 1 hold that in females 
lithotrity is far preferable to extreme dilatation or lithotomy when the 
stone is so large as to require any such surgical interference. 

In the adult male, however, when the stone is tolerably largo and 
the patient is otherwise healthy, with no great enlargement or hard- 
ness of the prostate, and when several sittings would be required before 
the stone could be thoroughly crushed by lithotrity, I think tliat litho- 
tomy is generally the preferable operation. Theie is no great dang<r 
attendant on lithotomy if it be properly performed ; and 1 would 
therefore limit lithotrity in the healthy adult male to those cases in 
which the stniie is small and easily friable, and the bladder not exces- 
sively iiritable, and to cases of enlarged and rigid prostate. 

licfore proceeding to demonstrate the method of performing litho- 
trity or lithotomy, I must first describe the j)roj)aratory exploration of 
the bladder with tlie sound, which, as I formerly stated, is the only 
positive diagnostic of the presence of a stone. This preliminary opera- 
tion, though simple, requires certain precaution.s, and must be proceeded 
with methodically, so as to make sure of detecting a stone if present ; 
and also to ascertain, approximately at least, the bulk and general 
character of the calculus. Whilst sounding the size of the prostate 
and its consistence should be examined, so that we may if possible 
avoid any unnecessary explorations prior to the operation. Before 
proceeding to sound the patient the bowels should be cleared out, and 
the rectum emptied by an enema. If the bladder be not very irri- 
table, the patient should be made to retain his urine for an hour or so 
before the examination. If, however, the patient be unable to retain 
his water, then we must inject some tepid carbolised water into the 
bladder. This requires to be done very gently, by means of a slow 
continuous stream, avoiding all jerking, pausing occasionally to give 
time for the muscular coat to dilate gradually. About six or seven 
ounces of water are quite sufficient to enable us to explore the bladder 
fully. 

The form of sound to be used is of some importance, for with a 
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with the oum of the ordinary catheter va Cannot more the 
illatruxnent freely in the bladder, and might readily pass over a flat 
atone lying in the pouch behind the prostate — ^a position the stone often 
occupies — and this will bo more likely to occur in old persons, or in 
patients in whom the gland is enlarged. For these reasons the sound 
is generally made with a short and rather sudden curve, so as to enable 
us to turn the point in all directions, and sweep the whole cavity of 
the bladder. Of late years 1 have generally used a sound with the 
end made of the same oval form as the closed lithotrite, but the stalk 
muck smaller — about No. 7 or 8 gauge — 
to enable it to lie loose and move easily 
in the urethra. I fiist used this to pre- 
pare the urethra for the lithotrite ; but I 
found it so easily moved m the bladder 
and gave ri*)C to so much less pain than 
the ordinary sound, that 1 now use it in 
almost all cases in the adult. 

In most cases the closed scoop litho- 
trito answer b very well to soiuid with, 
and has moreo\er this advantage', that it 
enables the surgeon to me.isuie the bulk of the stone by seizing it 1^- 
tween the blades. In all easi', however, we should have at haud 
sounds of different curves, and a short pointed (‘atheter. This last- 
mentioned instiunumt is sometimes iiee<led, not only to enable us to 
inject water into the bladder, but also in eases where the detection of 
tile stone is dillieuli By using the catheter and allowing the urine to 
eseape slowly, it often liapptnis that as the Idaddcr contracts the stone 
is bi ought into contm*t with the instrument, winch can then 1)C used 
as a sound. Whilst 1 consider the short pointed sound as most suit- 
able for complete cxploiMtiiui, 1 cannot hel]) uotnung a circumstance 
which lias oft(»ii struck ino — viz. that in casuN e\cn where there had 
been some ditliculty at first in detecting the stone by the sound, 1 never 
knew an msUmce in which the stall, when introduced for the purpose 
of performing lithotomy, did not alnu»st at once strike the stone, tlioiigli, 
from its long point aii<l laiger curve, it seems the most unlikely form 
of inslniincnt for the purpose. 

In proceeding to explore wu’th the sound, the ])reparation8 already 
mentioned Inning been attended to, the iiatieiit should 1)0 placed re- 
cumbent, w'ltli a ]»illow placed ninlei* the hips to elevate the t)elvis. 
The surgeon, stamling on the left side of the jMtieiit, intioduces the 
sound, previously wanned and oiled, into the iiiethia. It the oval- 
pointed sound 01 the lithotiite be used foi exploration, the large 
extremity must b(‘ introduced so as to present its iLitlened surfaces to 
the sides of the orihee, to suit its long axis — iu)t transversely, which 
would ovor-disteml the oponiiig. The instrument is then carried 
onwards, with the extremity btsaring gently towaids the right side and 
upper surface of the urethra, until it I'oaches the opening in the trian- 
gular ligament ; the jioiiia is then draw^ii gently forw^ards on the sound, 
Fig. 213. Sounding. I’lie stone in its ordinary position. 
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i$A the same time the operator depresses the handle 

to make it take the turn of the canal, and pushes it onwari^^l^ 
he feels it enter the bladder, • 

In depressing and passing home the sound no force should be used» 
merely the gentle pressure of one or two fingers on the upper surface 
of the handle will suffice ; and when the lithotrito is used, the weight 
of the handle of the instrument requires only the finger to guide and 
give it direction. 

When the sound has entered the bladder it may possibly strike 
the stone at once ; but still we require to ascertain its bulk, and 
whether it is movable, and other conditions. The surgeon waits for 
a minute or two, and then proceeds to move the sound with great care 
and lightness over the interior of the bladder. If the patient has been 
placed as directed, the instrument naturally glides down the inclined 
plane from the prostatic j)arL of tlie urethra, over the trigone, towards 
the posterior fundus of the bladder, and, as the stone has most likely 
fallen back in that direction, it may strike it at once. If it does not, 
the curved extremity should, by merely rotating the handle, be moved 
first to one side and then to the other. If this manoeuvre does not 
succeed in detecting the calculus, then the sound is made to swTcp 
round the whole surface, and, as it is withdrawn to near the neck of 
the bladder, the concavity of its ciTrve is turned ba<jkw'ards, so that the 
point may search the sac-like part of the “ has fond of the bladder, 
w’hich exists when there is an enlargement of the prostate. If not felt 
there, the concavity is turned forwards, in case th(i stone be resting on 
the pubis, a position it sometimes occupies, although this is not likely 
to be the case when the patient is recumbent. 

Should nothing lie felt, the patient is then brought info the erect 
position, and the catheter may be used to empty the bladder gradually, 
when the stone, if thei'e be one, will probably bo brought in contact 
with the instrument. It is advisable, however, to avoid introducing 
many different instruments ; and, if the form of sound I have described, 
or the scoop litliotrite be used, if the handle be a little depressed, so 
that the large extremity is removed from the neck of the bladder, the 
patient in most cases can pass water by the side of the instrument, and 
there is therefore no use in introducing the catheter, and initation is 
thus avoided. When the calculus is touched, the surgeon passes the 
end of the sound over its surface, so as to gain some idea of its length 
and breadth ; next, he passes the point by tho side of the stone to 
measure its thickness ; and then, passing tlie sound under it, ho deter- 
mines its mobility, and at the same time gains some notion of its 
weight. The knowdedge so gained, how^ever, is very imperfect, as you 
may easily conceive. If, however, the litliotrite be used as a sound, 
then, when the foreign body is felt, the surgeon, by opening the blades 
widely, and gradually closing them, will generally get the calculus be- 
tween the blades, and wdil thus be able to form a pretty accurate idea 
of its bulk. Of course he must examine it in different positions, for a 
small stone caught in its longest axis would give an erroneous idea of 
its bulk. The grasp of the lithotrite also serves to indicate, in some 
degree, its character of hardness or softness. 





^ , y‘Iii «iise« where, aftk^idflir exploration, gently carried out »|ti«t 
, deaeribed, we cannot detect a atone, we should desist^ use xneane to 
allay tbe irritation of the bladder, and after a few days examine again, 
; nsing an instrument of a different form, should that be tJiought ad- 
idsable. 

In sounding, care must be taken to avoid being deceived as to the 
sound touching a stone. I hav^e known the surgeon and those present 
momentarily deceived by the sound produced by the handle of the 
instrument striking a ring on the operator’s finger; and not unfre- 
quently, in disease of the third lobe of the prostate, the projecting part 
is covered with earthy sabulous matter, and the same earthy deposit 
may take place on tlie projecting rugio, caused by tlie hypertrophied 
muscular coat of the bladder. We must never be satisfied by feeling 
a mere rub, but should make quite sure of the presence and mobility 
of the concretion felt. 


Having thus described the process of exploring the bladder to 
ascertain the presence of a stone, I now proceed to describe the differ- 
ent operations for the purpose of crushing or extracting it,* and begin 
with Lithotrity. 

In describing the method of performing lithotrity, I have no inten- 
tion of describing or discussing the merits or the mechanism of the 
different forms of lithotritcs ^low used ; for that information I would 
refer you to the works of Sir William Fergusson, who has done so much 
to simplify and improve the instrument, and to the monograph of Sir 
Henry Thomson. The instrument which I show you is that usually 
known as Sir Henry Thomson’s Lithotrite, and for ordinary practice 
you require two of these — one powerful, and having the end of the 
female blade fenestrated ; the other, the scoop lithotrite, in which the 
flattened end is hollowed to receive the end of the male blade, but not 
fenestrated. The former of those instruments is intended for crushing 
the stone in the first operation, and is fenestrated to permit the larger 
fragmejits to be thrown out from between the blades. It should be 
very powerful, and cut from the solid metal. Tlie other is used in the 
after sittings, to reduce the fragrmmts to sand, and hence no opening 
is made in the end of the female blade. Both instruments act on the 
same principle, and have two movements. As 1 use it now, you will 
observe it acts with a sliding, movement, so that I can readily open and 
close the blades, and use a certain amount of percussion by pressing 
on the handle of the lithotrite with the ball of my thumb ; but when, 
with the point of my thumb I draw up the small button-slide towards 
the handle, I at once convert the movement into the powerful screw 
action; and this again can be altered by pushing down the slide. 
This form of lithotrite the surgeon can use with great facility. 

The preliminary arrangements for, and the earlier steps in the 
operation of lithotrity, aro so similar to, or identical with those of 
sounding just described, that I shall only briefly recapitulate them 
here. \ 

The patient should have the lower part of the bowels cleared by in . 
enema about an hour and a half before the operatien, and should be 



t07fi REGION At 


^ 3^6tat!i his urine. Should h^ ))l^der be tbo 
4'^i^ietit quantity of urine, the eurgeon must in that .ea6^inj<9$ 

4^ ounces of tepid carbolised water into the bladder, U^g <1^ 
jn^eoautions I mentioned when speaking of sounding. The patient 
should be placed on a firm table, lying on his back, his head moderately 
raised, and a thick or doubled pillow placed under his hips, to elevate 
the pelvis, and favour the calculus falling backwards In using the 
sound or lithotrite, I prefer to stand on the left side of the patient, and 
then, haying warmed and thoroughly oiled the fenestrated lithotrite, I 
introduce the broad flattened beak of tlie instrument sidewise, so as to 
correspond to the long axis of the urethral orifice. I then glide it 
downwards, bearing gently towards the right side and upper surface of 
the canal, and gradually bringing it away from the abdomen. On 
reaching near the sinus of the bulb I draw forwards the penis gently 
on the instrument, and depress the handle, to make it take the turn 
and enter the membranous and prostatic portions of the urethra. 
Then, keeping the instrument in this position, with the pressure of a 
single finger on the extremity of the handle, it is gentjy pushed along 
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the prostatic urethra, an<l enters the bladder. In passing the litho- 
trite no force is permissible or necessary. When the lithotrite has 
entered the bladder the surgeon pauses for a moment, and then begins 
to search for the stone. In the position in w^hich the patient has been 
placed, it is probable that, as the instrument glides backwards, it will 
strike the stone at once. If it does not, the closed lithotrite is gently 
withdrawn towards the neck of the bladder, and then, by turning the 
handle, the beak of the instrument is made to turn first to the right 
and then to the left side, to feel if the calculus be there ; or its point 
is turned backwards beliind the prostate in case the stone be lying 

Fig. 2X4. Han oC^Lithotrity. The atone caught, and the instrument in a mutable 
position for cmldiiiig. 



behind the ^igla&> If noi lomid in any of these posiiaoiiB, ttie 
patient should be slightly moved to try to ch^ge its pbsibicm, and th^ 
lithotrite swept gently round the bladder Some recommend that th^ 
blades of the lithotrite should be opened pretty widely and depressed, 
and then closed, to try to catch the stone. I have occasionally succeeded 
in doing this when I could not detect the calculus with the closed 
lithotrite, but it seems to me an unceitain proceedings^ and one not to 
be generally recommended. operators recommend gently press- 

ing the end of the lithotrite back towards the posterior fundus of the 
bladder, so as to make a depression, and then opening the blades to 
allow the calculus to fall into it, and this is the method most generally 
successful. Various other methods have been proposed, and that of 
Civiale is a very good one. Having felt the stone with the lithotrite, 
he turns tlie beak towards the opposite side of the bladder, and opens 
the blades widely, then turning them over to the side where the stone 
lay, he gradually closes them on it. The stone being caught and care- 
fully secured between the blades of the lithotrite, the operator now 
gently depresses the liandle, so as to raise the instrument and stoiie 
from the posterior fundus of the bladder, and bring them into the 
centre of its cavity, away from its walls. 

He grasps firmly the handle of the lithotrite with his left hand, 
glides the button of the catch upwards by a touch of the thumb of his 
right hand, and so converts the sliding into the screw action. With a 
gentle turrj of the screw he fixes the stone firmly, and then, by half- 
turns of the screw, he exercises at first a sort of percussion force on the 
stone, till he feels it begin to yield, and, by the more forcible screw 
movement, lie gradually crushes the calculus. When the fragments 
are felt to sejiaratc and fall out of the lithotrite, the surgeon should 
screw the blades fairly Jiome. 

By pushing down the catch the operator resumes the sliding action 
of the iiistrumeiit, turns its beak, laterally de])re8ses it, and separates 
the blades, so as to (Uiclosc any large fragment, which he crushes cither 
by siinjde pressure of the blades or by reverting to the screw if neces- 
sary. This may be repiaited on one or two fragments, but great 
caution is required, to avoid the temptation to do too much at the first 
sitting. 

After the operation the patient should lie on his back, and an 
opiate suppository should be administered, or bromide of potassium in 
camphor water may be given, to obviate irritation and prevent the 
patient straining to make water. He should be encouraged to drink 
freely of diluents, such as thin barley water. In passing water he 
must not be allowed to stand up or kneel, as by so doing shaiq^ frag- 
ments may be forced into and become impacted in the urethra, lacerat- 
ing it, and giving rise to great danger. He should pass his urine lying 
on the back or side, and the urine should bo kept in a glass vessel to 
permit the detritus to subside. Very little of the of the cal- 
culus losses during the first twenty-four hours ; but, if the patiept 
drinks freely of diluents, the fragments become water-worn and round^, . 
and then pass more readily when the patient makes water. No second : 
examination or operation should be had recourse to hr at least four 
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days. More generally, a week should elapse, and thdh We sho^d ' 
only interfere if all irritation from the iirst operation has ceased. ^ 
the occasion of the second sitting, as it is termed, we should use f!h)^ 
scoop instead of the fenestrated lithotritc, our object now being to 
crush any })roken fragments into sand. 

In the first and second operations it is not desirable to wash out 
fragments by injecting the bladder ; but afterwards, when we feel sure 
that only some moderately small fragments remain, we may i»rocced to 
wash out the bladder by means of Clover’s apparatus, which consists 
of a large catheter, with the eye, in the concavity near its point, fitted 
to an india-rubber ])ottle, with an intermediate glass reservoir, into 
which the detritus falls. 

The forcihh' iiwjiaction of a sharp fragment of stone after the first 
crushing is a seiious danger, and vaiious forms of forceps have been 
proposed for extracting such fragments. Jf it has been forced very 
near the external orifice th(‘re can be no great difficulty in getting it 
out by gently pressing it forwards to the orifice, which may, if neces- 
sary, be dilated or cut. When the fiagiuent is placed far back, 
attempts to use forceps would, in my opinion, only add to the miscljief. 
The safest plan, in such cases, is to push it back into the bladder by 
gentle pressure, witli a full-sized catheter, or by a stream of tepid water 
injected into the urethra. Should the fragment 1 h» large and firmly 
impacted near the sinus of the bnlh, 1 consider that an incision in the 
middle line of tlie perineum 'svoiild bo safer practice than attempting 
its removal by urethral forcejis, however ingeniously de\ised for the 
purjjosc. In extreme cases, wliere one or more fragments have become 
impacted in -the proslatic or membranous portions of the urethra, the 
mesial or lateral operation of lithotomy should be pcrforinMl. Such 
cases, however, muvst be of \ery rare occurrence, if ordinaiy precautions 
ai'e observed. 

With the view of shorteuing the duration of the treatment, and 
]»roventiiig the irritation and ri^ks consequent on the presence of the 
fragments of crushed stone, Sir William Fergusson uses small scoops, 
of different sizes, to remove them from the hladdor. — Ledarcs on the 
Progress of Anatomy and Surgery^ jiage 100. 

LiTHoi^APAxy. — The method of performing lithetrity was carried 
out on the priwcijdes described iiiiiil 187iS. In tliat year Professor 
Bigelow of Harvard Uiii\ ersitv, intrt>duced his method of “Rapid 
Lithotrity with Evacuation,” to which ho has given the name of* 
Lhtliolapaxy AaTra^/s— evacuation). 

By his metliod calculi are crushed, and the fragments and dihft^is 
removed at the same sitting. 

He was led to the devchipment of tliis operation by the emphatic 
statements made by Otis regarding the large calibre of tlie urethra, 
and the ease and safety witli which extremely large catheters could be 
passed. 

Dr, Bigelow believes that although much disturbance is produced 
by a prolonged sitting to crush a large and liard sfone, still less mis- 
chief will arise tr tlic bladder thereby, provided all the fragments are 



TpxLoyedf tbais }>y dwotiiig tlir^ or. four. sbtMrter but s^arate aittu^ 
to tbo TTork, since the presence of fragments in the U^der for a few 
days injures it more than the single prolonged examination. At the 
same time, by the immediate evacuation of all fragments, the laceration 
of the urethral canal by sharp pieces of stone in their passage through 
it is avoided, while no nuclei are left behind in the bladder to promote 
further calculus formation. 

At the meeting of the British Medical Association at Cambridge 
in 1880, Sir Henry Thomson delivered an address on the subject of 
Litholapaxy, and in the discussion that followed, Sir James Paget^ Mr. 
Cadge bf Norwich, and several other eminent surgeons, took part. 

Sir H. Thomson stated that the new method “ renders lithotrity 
safer than before for stones already generally assigned to that process, 
and extends the crushing operation to some yehich are larger thau 
those hitherto operated on.’^ It also removes phosphatic deposits, not 
unfrequently left after lithotrity, which are “ due to the injury done 
to the mucous membrane by sharp fragments of stone, and by con- 
tinued instrumentation,'' 

Mr. Cadge believes that the recurrence of stone by nuclei or frag- 
ments left in the bladder, a serious and by no means uncommon defect 
in lithotrity, will by the new method be prevented. 

The operation has been extremely successful in Dr. Bigelow's bands, 
and has been frequently performed with admirable results by many 
surgeons in this and other countries. It may be well, therefore, to 
enter somewhat into detail regarding it. 

The instruments necessary for its performance are — 

1. Litliotrite. 

2. Large Evacuating Catheter. 

3. An As})iratiug Syphon. 

As regards the litliotrite, the ordinary one can be employed, but 
Bigelow recommends one of 
his own device, in which the 
blades are stronger, and 
moved by a weighted ball- 
handle, instead of the ordi- 
nary wheel. The lock is so 
arranged that it can be closed 
by rotation of the right wrist 
without displacement of the 
fingers of either hand. The 
shape of the blades is a s])ecial 
feature in Bigelow’s instru- 
ment, and is calculated to 
admit of the easy escape of any detritus from between them, and 
thus injury to the neck of the bladder, which is so apt to be caused 
by the withdrawal of the lithotrite in a loaded condition, is avoided. 
The female blade is longer and wider in the “ shoe,” and is non-, 
fenestrated, having only a small slot ” in the heel, while the male one 
is provided with alternate triangular notches. 

Fig. 215. Bigel 0 W *8 Litliotrite. 
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The Catheter should be, £fs nearly as possible, straight, and of lai^ 
but uniform calibre. Bigelow commonly uses a No. 14 or 16, but 
even higher numbers than these may be employed. Near its extremity 



Fig. 217. 

is a large oval orifice. Some surgeons prefer the end of tlie instru- 
ment to be slightly curvecL 

Of the Aspirating Syphon there are various forms. The ordinary 



Fig. 218. 

one has two globular chambers communicating with each other, the 
upper one made of india-rubber, the lower one of glass. The upper 
ball is fitted with two tubes with stopcocks ; by one of these the whole 
Pigs. 216, 217» 118- Instruments and method employed to evacuate the bladder. 
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apparatus is filled with water, and hy the other it can be connected 
with the evacuating catheter* The instrument is mounted on an 
propriate stand. 

As regards the operation itself. The patient having been etherised, 
a few ounces of water are injected into the bladder, and the lithotrite 
passed and the stone broken up as much as possible. 73ie lithotrite 
is 'then withdrawn, and the large catheter introduced. A tape or 
elastic band tied round the penis near the scrotum retards the escape 
of water, while it allows of the movements and passage of either instru- 
ment. The aspirating syphon (previously filled with water, and air 
excluded by turning the stopcocks) is applied to the catheter by the 
tube already described, and the stopcock upon it opened, when the 
surgeon compresses the india-rubber globe with his right band, while 
with the left he adjusts and alters the position of the catheter from 
time to time. By the sab&e(|uent expansion of this bulb, many frag- 
ments of the stone are sucked up through the catheter into it, and 
then gravitate into the lower glass chamber. 

After about twelve evacuations, remove the catheter, reintroduce 
the lithotrite, and crush any fragments left. Repeat then the aspira- 
tion, and subsequently, if necessary, the whole process several times. 

Should the catheter become obstructed, a rod may be passed down 
through it into the bladder. 

It will bo seen that in this operation the stone, although crushed, 
docs not require to be pulverised. In order completely to empty the 
bladder of all (Uh is, the catheter should be made to indent the floor, 
and this especially in the later evacuations. 

The sitting may be prolonged for an hour or even longer. 

Litholapaxy, therefore, invades somewhat the province of operation 
hitherto claimed solely by Lithotomy, and its more enthusiastic advo- 
cates predict for it a brilliant future. 

But while admitting that in it an advance has been made in the 
surgery of calculus, and that possibly by its perfonnance in a few 
cases the more serious operation of lithotomy may be avoided, still 
there remains a large jiroportion of cases in which, for many reasons, 
lithotomy is the only suitable and proper operation to perform. 
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Lithotomy — Snpra- pubic, or ITigb Opeiation- its Dangers and PropoSiils for 

diminishing them — Stf]»a of the Operation— After Treatment --Sub-pubic or 

Perineal liitbotoniy-Dilierent Methods — Auatoniy of the Male Perineum with 

reference to Lithotomy. 

I SHALL now describe to you as succinctly as I can the principal 
methods oi performing Lithotomy, or the operation of cutting for 
stone. 

The methods of performing the operation of lithotomy may be 
classified under two great divisions — SimiA vvmv and PcitiNEAL 
Lithotomy. The fonner, or Iligli Operation, is laioly now performed 
except as an operation of necessity. In eases wlicie tlicn* is any 
deformity in the bones of the outlet of the pelvis, or where the stone 
is excessively large, so that it cannot be extracted throngli Ibe lou er 
outlet of the jielvis, the high or supra-pubic operation is the only means 
of relieving the patient. It has, however, been proposed, even in such 
cases, rather to cut into the blad<ler liy the lateral operation, and intro- 
duce a jiowerful crushing instrument, so as to bieak u]) the stone in 
the bladder when it is so large that it cannot be extracted in the usual 
way. 

The supra-pubic operation has this great disad vantage, that, wdien- 
ever the bladder is opened, it empties and subsides behind the pubis, and 
the uriue tends to infiltrate into the looae sub-j)eritoneal cellular tissue 
of the iielvis. To obviate this a variety of methods have been projmsed. 
Some recommend an additional incision to bo made in the jierineum 
into tlic membranous portion of the urethni, and a tube or catheter in- 
troduced into the bladder, to give a free dependent opening for the 
urine to escajie, and so prevent or at least diminish, the risk of urinary 
infiltration. Others recommend cutting down on the bladder and 
exposing it ; then, some forty-eight hours afterwards, opening it and 
extracting the stone. But, to s«ay nothing of two ojierations, the objec- 
tion to this latter plan is obvious — the patient could not contain his 
water for forty-eiglit hours ; and therefore tlie bladdtT would shift its 
position by contracting, in the interval between the two operations. 
When the supra-pubic operation is really required, I believe that the 
best plan is simply to cut into the bladder above the pubes, with the 
jiroper precautions, and extract the stone j and afterwards to introduce, 
by the urethra, ^ flexible or vulcanised india rubber catheter, and keep 
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it constantly in, to allow the urine'to flow off by the natural passage, 
and So prevent, or at least lessen, the risk of infiltration. Still further, 
by placing the patient on his side, and introducing a long narrow strip 
of gutta-percha tissue, previously varnished, into the wound of the 
bladder, and allowing the end to hang out over the side of the incision, 
the overflow of urine will pass along it. This may be still further 
assisted by means of tepid water constantly dripping into the wound 
from an irrigating apparatus, should that be thought necessary ; but I 
confess I have but little faith in such irrigation. Or the operation 
may be performed under antisejitic precautions and the wound of the 
bladder closed after the stone has been extracted, but the wound in 
pariotes left open and dressed antiseptically, the soft catheter kept 
in to serve as a drain. 1 have seen one ctise of tlie High Operation 
under treatment on the (Continent, where the patient, a boy, was lying 
with the lower part (»f liis body immersed in a tepid bath, and had 
been k<*pt in it for some days. lie seemed to be very comfortable. 
In some cases the incision of the bladder has been closed by a con- 
tinuous suture of carbolised catgut ; and if this be combined with a 
perineal section find tube, or the catheter left in the blailtler, it is 
deserving of further trial. 

I have only once j^erformed the High Operation in my own practice, 
Imt in cases in which the prostate is greatly enlarged and rigid, 1 
cannot help thinking that by adojiting the supra-pubic method we 
^>^ould avoid the dangers incident to section of the prostate when so 
altered, whilst, owing to the bladder being j)ermanently raised out of 
the pelvi.s in such cases, the risks of its subsiding after being opened, 
and consequently that of infiltration, would be lessoned. 

The principle of the operation is founded on the varj'ing position of 
the bladder, and its relation to the i)eritoneum in <lilforent states of the 
viscus. ^Vhen distended, the bladder rises above the pubis, and gradu- 
ally throws ui)war(l,s the fold of the ]>eritonemu, which, in its contracted 
state, lies upon it. As it becomes very fully distended, the peritoneum 
is thrown off its anterior surface altogether, .so tliat, by cutting down 
upon it ill the mesial lino above the pubis, we can o])eii into the bladder 
without wounding the peritoneum. U'he bladder, therefore, requires to 
be very fully distended, or injected with water, before operating, so that 
it may occupy the proper ])ositioii. Some recommend that a* largo 
catheter should be passed alimg the urethra, and the bladder projected 
before it, so as to form a guide to its position ; but this is never a safe 
method. 

The bladder having been felt distended above the pubis, the High 
Operation is j)erforiued follows. The surgeon makes an incision 
about two and a half or three inches long in the mesial line of the 
abdomen ai its lowest part, immediately above and partly over the 
pubis. This first incision divides the skin and fat, and exposes the 
lowest part of the linea alba, which is next divided between the pyra 
midal muscles. The edges f)f these muscles and of the wound should 
be gently held, not dragged, aside by copper spatute. The knife should 
now be very sparingly used, if at all. With his finger the operator 
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teparates the loose ooimective tisstla, and pH^sseft his filong 
posterior surface of the symphysis pubis, reooguises ih^ aufotlir 
of the bladder, and, if possible, ascertains the position of the 
peritoneum. He then feels for the distended bladder, and puahee W 
knife into it about an inch and a half above the pubis, with the ed^ 
directed downwards, and cuts towards the pubis, then hooking his 
finger in the opening so made, he draws forward the bladder, and, 
guarding the peritoneum, enlarges the opening. There is no necessity, 
however, for making a very long cut through the coats of the bladder, 
for the divided muscular coat readily yields, so as to allow the easy 
extraction of a very large calculus. The introduction of forceps and 
the extraction of the stone are not attenderl with any of the difficulties 
which are occasionally met with in perineal lithotomy. 

The operation is unattended by any risk of haemorrhage, and, as 
regards its manual procedure, is very simple ; but unless the precau- 
tions I have described be attended to, the sac of the jioritoneuin may 
be opened and the intestines escape ; and when I mention that this 
accident has actually hapjieiied, you will see the necessity for care. 
The error arises from making- the incision too high above the pubis. 
The after-treatment is to be conducted on the pnneiph^s already kid 
down when speaking of the dangers of this method, and the means of 
diminishing or obviating them. 

All the methods of performing Sim-punu'* or Perineal Lithotomy 
have for their object the extraction of the stone, by incisions, through 
the parts closing the inferior outlet of the pelvis. This outlet or space 
in whicli the incisions must be made is limited by osseous and ligament- 
ous boundari(»s, and by the relations of the great pudic aiteiy, and some 
of its branches, which, at certain })oints, lie close to the lines of inci- 
sion of some of the methods. Deeply, towards tlio pelvis, tlie extent 
and direction of the incisions of the })rostate aie limited by the con- 
nections of the pelvic fascia ; whilst posterioily the widc^st part of the 
outlet is largely occupied by the lower j>art of the rectum. 

As regards perineal lithotomy, the piobiera to be solved is to obtain 
an opening from the perineum into the bladder of sufficient size to 
admit of the easy extraction of the stone, without j)assing beyond the 
limits’ of the prostate gland and its fascial coverings, with the least risk 
to the pudic artery or its branches, and without injury of the rectum. 
In the recto-vesical method the last consideration is of course disre- 
garded, as wound of the rectum foinis in it a part of the operative pro- 
cedure. 

Lithotomy by any of the perineal methods is an operation which^ 
although in many cases simple and easy of performance, is in other in- 
stances attended with great difficulties, requiring all the skill, dexterity, 
and determination of the most experienced to overcome. Such difficidt 
cases the surgeon who undertakes the operation must bo prepared to 
meet, and, like every other surgical operation, it especially requires a 
thorough knowledge of the anatomy of the parts concerned. 

Although the modifications of the different methods of perineal 
lithotomy are rdmost endless, they may be enumerated under four 



UTHOTOMy. 108 U 

tkb l&twed o|»ration— that iDoat geiiMaUy performed ; 
M the h^latem operatle^ i M, the centiral or m^ian operatioa ; and 
^ the rectp^'Vesioal or median operation^ combined with di?i$ion of 
the anterior wall of the rectum. 

Before you can understand the comparative merits or demerits of 
these different methods, it is first necessary that I point out to you the 
general dangers of lithotomy. Amongst these dangers there are sdme 
common to all methods, such as phlcbitic pyaemia, inflammation of the 
nock of the bladder, uraemia from suppression of urine, and the shoekk 
This last, however, is now much diminished since the introduction of 
chloroform. These risks do not depend on the method of operation, 
and, so far as the incisions are concerned, may be termed unavoidable. 
The dangers incident to certain methods of c»perating are— haemorrhage, 
infiltration of urine into the sub-peritoneal cellular tissue of the pelvis, 
and wound of tlie rectum. The last-mentioned occurrence, however, is 
rather a disagreeable accident than a danger ; and indeed, as I have 
already stated, free incision of the rectum forms a necessary part of the 
recto-vesical operation. To these risks must be added the danger of 
bruising and lacerating the textures at the neck of the bladder and of 
the perineum, in attempts to extract forcibly a large stone through an 
insufficient opening. 

To understand how some pi the methods give a greater chance 
than others of avoiding some of these dangers, and bow some of them, 
in trying to avoid one risk incur another equally dangerous, let us take 
a general view of the space in which any of the forms of perineal litho- 
tomy must be jierformed, and the relations of the pelvic fascia to the 
deep incision in reference to the risk of infiltration of urine. 

The perineal sjiacf*, or inferior outlet of the pelvis, is not very largo 
in the male; bounded in front by the pubic aich and sub-pubic 
ligament, laterally by the rami of the pubis and ischium and tuber 
ischii, laterally «ind posterioily by the* great sacro-sciatic ligament 
overlapped by the margins of the gluteus inaximus of each side, and 
posteriorly by the coccyx, we have a diamond or lozenge -shaped 
space, which, for the sake of 4lescri]>tion, may be divided into two nearly 
equal triangles by a line drawn across the space from one tuberosity of 
the ischium to the other. The anterior is sometimes termed the 
urethral triangle, and corresponds more directly to the membranous 
and prostatic portions of the urethra and the neck of the bladder, the 
parts towards which our incisions in lithotomy are directed. I’lio 
posterior or anal region of the iierineum, the anterioi pai’t of which is 
imidicated in the lateral and })ilateral methods of litliotoniy, is occupied 
in the centre, and to some extent laterally, by the anus and the lower 
pouch of the rectum, and the sj)hincter and Icvatores ani muscles, on 
either side of which wc find the ischio-rectal fossae, containing a quan- 
tity of fat and loose cellular tissue and the inferior hmmorrhoidal 
arteries and veins. 

The widest ])art of the space, in reference to lithotomy, is betwei^lt 
the tuberosities of the ischium. The measurement here is very variabla. 
Dupuytren and Velpeau give its dimensions — the former aB vaiying 
from 2 to 3^, and Velpeau from less than 2 to 4 inchea The generid 




lOM nsisio^M 

‘ ’ 

<«v«|Mg(i of ny cnm measiurettooatii is MHer Hwi, 

irkiM M in lithototi^, tbe nntorio^ spsoe is b^ti 

«ty^' centnl l^e wa xamaw '^e YiiMd ! 

lapMis asnsed by tha spongy port of the nrethrh, !Ibe ifsuMl 

iha skin and oonunon superficial fascia; under this it is ^ 

0 , den$6 layer of fa&cia, the true superficial fascia of the perin^inHl^ 
UhUer it we find the superficial perineal branches of the pudic artery 
and nerve, the accelerator uriiise muscle covering the bulb and spongy 
portion of the urethra and part of the surface of the anterior layer 
of the triangular ligament, and laterally, in close contact with the 
accelerator anteriorly, is the erector penis covering the crus penis. 
Posteriorly the transversus perinei muscle crosses the space from the 
tuberosity of the ischium to the central point of the perineum. If we 
now draw aside the erector penis, clear away the posterior fibres of the 
accelerator, and draw down or divide the traus versus perinei, we per- 
ceive a dense aponeurotic structure. Tliis is the anterior or superficial 
layer of the triangular ligament, which sti etches across and closes the 
anterior part of the perineum, merely presenting an opening for the 
urethra. This triangular ligament consists of two layeis which coalesce 
at the posterior boundary of the anterior triangle, Imb which are else- 
where separated for nearly the doi)th of half an inch. This interval 
between the layers is tiaversed fiom above downwards and forwards 
by the membranous portion of the urethra, and is occupied by the 
muscular fibres of the compressoi uicthra*, and a plexus of veins, wliilst, 
about 16 lines in front c»f the anus, the aitcry of the bulb runs across 
the space from without inw.ards, close to the anterior layer of fascia, 
and immediately below it, and close behind tlie bull) the antiprostatio 
or Cowperit" gland is situated. 

If, at this stage of the dissection, we mark a line beginning about 
an inch and a quarter in fiont of the anus, close to the raph^, and 
passing obliquely downwards and outwards about midway between the 
anus and tuber ischii, wo indicate the line ot incision in the lateral 


operation of lithotomy, and we see the p<»Tts which must be divided to 
reach the triangular ligam(mt. (Plate XXXVII., fig. 1.) 

If the posterior margin of the tiiangular ligament or deep fascia be 
lightly touched with the knife, and the finger entered deeply about the 
middle of the line of the incision, and directed upwards and to the 
central line of the perineum, as if to reach the subpubic arch, the groove 
of the staff will be felt in the membranous part of the urethra, and you 
will notice that the artery oi the bulb lies anteriorly and superficially 
to the part of the urethra into which the knife should be entered. 
on the contrary, you were to cut the triangular ligament as far forwaida 
as the extent of your external incision, you would be very likely t0> 
divide the artery of the bulb. If you now examine the mesial line of 
the perineum, you will perceive that whilst it is the shortest and toi00% 
direct route to the neck of the bladder from the perineum, there is only ' 
6 very short space between the bulb and anus, and that this apace 
dimiiiishes between the bulb and rectum, as we pass upwards. Indeed, 
in many subjects, the bulb (tomi^tcly overhangs the membranous part 
of the urethra. 6) 
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iwljipt hovev^^ j<m obseiTd th/A Dtd mpittUmt 
iInPmm o^^the rec^Churethitil space, that the rectum ciuh t««fUiQ3f 
1|^, that by dividing the muscled and other textures 
(^|^6d at Jho central point of the perineum, and by bulging forwajda ^ 
tftji fKMilive^y of the staff, the membranous urethra can be made easily 
Still, the mesial incision must neceBsarily bp limited aa 
co|xyuriEed with the lateral, unless we divide the anterior wall of the 
reotmsQ^ as in the recto-vesical operation. 

We now remove all the muscular and other structures, leaving 
merely the posterior layer of the triangular ligament, and we can fed 
the prostate though we cannot see its form. We therefore dissect aWajf 
the posterior layer of fascia, and this brings into view the thjlel: 
anterior fibres of the levator ani descending on the sides of the prjiiKJ 
tate, and you will notice how these strong fibre*^ will require dividoil 
to some extent in lithotomy. Cut away part of the levator, and the 
contour of the perineal aspect of the prostate, enclosed in its fascial 
sheath, is seen, and its relation to the rectum and vesiculm seminales. 
(Plato XXXVII., fig. 2 ) 

Wo now turn from the perineum to the interior of the pelvis, ^trip 
off the peritoneum from the pelvic fascia, and clear away any fat with 
the handle of the scalpel. You now perceive that a lamina of the 
visceral layer of the* pelvic fas» la is reflected on the upper surface of 
the prostate, and from it upoh the sides of the bladder, above that 
gland, so as to form a septum, as it wei o, between the upper and lower 
part of the pelvis. Looking from the pelvis you can see nothing of 
the perineal dissection. Looking from the i)eriiieum you can see 
noth^ug above the prostate ; but if you pass the fingers of one hand 
from the pelvis, and those of the other from the perineum, you feel 
that they are only separated by this reflected layei of fascia, an<l you 
will understand at once how an opening in the prostate, if made either 
directly downwards, as in the median operation, or obliquely down- 
wards and outw^ards, as in the lateral and bilateral methods, if not 
carried too transversely or too far out\iaids, beyond the base of the 
gland, will enable you to open the bladder, and extract a stone, with- 
out dividing this important barrier, so that the urine will naturally flow 
by the perineal incision, and cannot possibly reach the subperitoneal 
cellular tissue. 

I have avoided entering on the complex descriptive anatomy and 
nomenclature, and all the connections of these fasoise, I merely content 
myself with pointing out their relations and bearing on the incisions in 
lithotomy. 

The dimensions, form, and stnicture of the prostate gland also 
demand our special attention, for the direction and extent to which 

can cany our incision through its substances without dividing that 
of its base where the reflection of the fascia takes place, forms one 
the most important points in regard to lithotomy. The form of the 
prostate has been well compared to that of a chestnut. It surrounds 
the commencement of the urethra, at the neck of the bladder. The 
geeat portion of the substance of the gland lies posterior to the canid ot 
the about one-third or one-fourth of its substapee lying on tbe 
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liiUiMforor pabicaq>eetof tlie«ini)L . 

its apex directed dotfmimrds and forvardVi wim ftd 
«8d bane rest upon the rectum, the base as it wert ea^Milil^M tbtf 1 
of tiie bladder, and connected with the vas deferens add T«|Siill| i 
iiales, whose ducts pass into and through its sabstunce. If ‘ 
measurements of the prostate in different directions, we Aall j 
in the mesial line, from above downwards, from its base to its i 
measures from twelve to fourteen lines in the adult, and that Its 
axis on each side is from the apex, at the membranous part of the 
urethra, obliquely downwards and outwards, which gives a difference 
of from three to four linos more than the mesial measurement ; and 
this direction is also that in which the incision is least likely to injure 
the reflection of the ileo-vesical fascia, as it runs lower down, and 
parallel to th(^ line of reflection. Incisions made in similar directions, 
through both sides of the gland, will of course double the size of the 
opening in the prostate, and give us the largest aperture we can obtain 
consistently with the non-division of the base of the gland. But to 
understand how stones are readily and safely extracted by the ordinary 
lateral operation, though much larger than we should suppose the open- 
ing of the prostate would permit, we must consider the character of its 
structure. 

The prostate, in its normal healthy state is soft and yielding, com- 
posed of a congeries of mucous follicles interspeised with a peculiar 
fibrous structure, which some anatomists consider as muscular, and 
these textures are enclosed in a very thin but stioug fibrous capsule, 
which gives the gland its form and compactness. If we examine tiie 
gland where it suriounds the neck of the bladder, by dissecting off the 

mucous membiaiie from the com- 
mencement of the prostacic portion 
of the urethra, wc find that at the 
opening of the bladder there exists a 
ring of dense elastic fibrous texture, 
about three luies in breadth and 
depth : and even in the dead subject, 
though the orifice of the urethra into 
the bladder can be dilated to some 
extent without incision, it will not 
yield beyond a certain point unless 
this dense ring be divid^, and then 
we find that when it is cut the gland 
texture splits up in the direction of 
the cut with very slight force; this 
dense stiucture should always be 
Fig -10 divided in Iithotomj, to enable nls to 

enlarge the opening with the fingsr. 
When we look at a dissection of the parts after lithotomy has been 
performed, it would seem as if the incision of the prostate were limited 
to the opening at the apex of the gland ; but if we look from the in- 
terior of the bladder, we will see that the incision has traversed the 
Fig* 21^* iizteit of prostatic iodBiozi, w seen fiom the mtenor of the Msdd^. 
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#1# ai4 diiirlded it, togeUieTi«ii}| tl# 

21d>— 4iuB is also indicated by tbe 4k>tt)ed 
ll^Jb tba diii^giiiun of the lateral operation. (Plate XXXI!&) Ih loola* 
at mil a Sssection you must moreover recollect that the prostate 
in a sort of sac formed by the visceral layer of the pel*no 
fwM^ We have seen that the Ueo-vesical layer is reflected upon its 
base, and frcmi it to the bladder, on the side the prostatic layer covers 
it and the vesiculac seminales laterally, whilst between it and the rect^ 
we And the recto-vesical layer of fascia passing across from one side 
of the pelvis to the opposite. It is 


tiiis fascial envelope which maintains 
the form and gives the appearance 
of a very limited incision ; for, if we 
remove the parts, and dissect off the 
fascial covering, as in fig. 220, you 
observe that in most cases the limited 
incision made by the knife has split 
up under pressure of the finger 
throughout nearly the whole extent 
of tlie substance of the prostate, but 
leaving the resisting fascioe entire; 
and you will thus understand lu'w a 
large stone may be easily extracted 
through what at first seems a very 
limited opening. 1 need haidly re- 
mind you that in old people the pro- 
state alters both iii size and structure, 



and although its increased bulk eu- •>,>0 

ables us to make a larger incibion in 

the gland, its altered indurated btnioture does not yield as in the 
healthy gland, and requires to be freely divi<UMl with tlie knife to en- 
able us to extract the stone. In some cases I ean only compare the 
sensation to that of cutting through a thick mass of iiulia rid^ber. You 
fepl at onco tliat attempts to dilate or split it up would be useless. 

The general position of the bloodvessels of the peiiueum rc<(uires 
your attention in reference to the different methods of performing 
lithotomy. The internal pudic artery, after re-entering the pelvis 
between the greater and loss sciatic ligaments, courses along the deep 
surbee of the tuberosity and ramus of the ischium and ramus of the 
pubis, and passes obliquely forwards and inwards in the peiineuin, to 
which region it gives off several branches, some of which it is of im- 
portance to avoid in lithotomy. At first the pudic aittTy is bound 
down to the surface of the obturator intemus muscle by tlie obturator 
and when the fat is cleared from the ischio-rectal fossa, the 
vesaeV if well injected, can be felt through the fascial covering, l>dng 
ib&tiit three-fourths of an inch above the internal margin of the tubero- 
sity, and protected by the bone. At this part of its course it could 
Bcaindy be wounded in lithotomy, unless the edge of the knife were not 


Fig. JSstent of proststic incision, after the fascial covering has been dissected 



1090 


REGIONAL ^(/RGERK 


ooly likteralised, but turned towards the internal 

altjr. As the pudic passes forwards in the perineum, it igri4uii|lr 

the protection of the ranins of the ischium, so that antariotly, 

gives off the artery of the bulb, it actually lies between the 

the triangular ligament, and is here in danger of being wouejd^JbHhe 

knife be withdrawn transversely, or too much outwards, after 

of the prostate. 

The pudic artery, as it passes forwards, gives off branches to the 
perineum. Where it lies in relation to the tuber ischii it sends off the 
inferior hcemorrhoidal artery, which divides into two or three small 
vessels which traverse the ischio-rcctal fossa, and ramify on the lower 
part of the levator ani, and ultimately supply the lower part of the 
rectum. Some of these branches arc necessarily divided, both in the 
lateral rn<l bilateral operations of lithotomy, but seldom bleed much, 
and can be easily secured if they do. A little more anteriorly the 
pudic gives off the superficial })eriueal, a largo artery which supjdies 
the more superficial textures of the region, and ultimately passes to the 
scrotum. This vessel pierces the ol^turator fascia, turns round the 
transverse i>erinei muscle, giving otf small twigs which run imrallel to 
the edge of that muscle, then continues its course obliquely upwards 
and forwards, lying along the internal aspect of the erector penis 
muscle, and covered by the supeificial peiineal fascia. This artery 
must often be cut in ilie lateral operation, es[)ec hilly if the incision is 
not begun close to the iiiph6 ; ])ut, as it lies superficially, it can bo 
readily secured. M. Ivoux, liowever, observed, that if the surgeon 
lateraliaed his knife too much, and divided llic artery near its origin, 
it might retract within the obturator fiiscia and simulate wound of the 
jMidic ; and when we consider that the vessel is stietdied, by the 
scrotum being ilrawii up during lithotomy, 1 think that M. Eoux's 
suggestion shows the necessity of beginning the incision close to 
the rapb6, and not carrying it too far out towanis the ramus of the 
ischium. 

The branch of the pudic of most importance in reference to litho- 
tomy is the artery of tlie bulb. This vessel aiises from the pudic 
trunk, about sixteen lines in front of the anus, and crosses the perineum 
between the lasers of the triangular ligament, sends off a small twig 
to Cowper’s gland, and then enters the s])ongy portion of the urethra, 
immediately above the pendulous portion of the bulb. It is in general 
a short vessel, about the size of one of the digital arteries. On enter- 
ing the spongy portion of the bulb it immediately subdivides into 
numerous minute twigs, which assume the peculiar arrangement of the 
erectile texture. It is not so much the size as the depth' of this vessiel, 
and its short origin from the jaidic, that render it so dangerous a 
source of bhieding if wonndetl in lithotomy. In the ordinary lateral 
operation, if we begin our incision not further forward than an inch 
and a quarter, or an inch and a half in front of the anus, and close to 
the raph^, and take care to divide the base of the triangular ligament 
low down, and then to push the finger upwards, as I pointed out When 
describing the perineal dissection, so as to feel the staff immediately in 
front of the prostate, there is no risk of this vessel being wounded if 
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|bi acKllliial' position, The terminal binni^eei of the pu^ 
ho to the %icisionB in lithotomy, if their distribution be 

•mMil M9id et present^ in considering the avoidable risks, I do not 
eittiisr m abnormal sources of hasmorrhage ; but in regard to those^ 
I vntdd refer you to a paper I published on the sources of hssmorrhage 
in lithoitotny in the Edmhwgh Medml Journal, March 1842, VoL i. 
See reprint after Clinical Cases. 

Venous bleeding from the large prostatic veins in old men is a risk 
incident to all forms of perineal lithotomy ; but it is not of frequent 
occurrence. The risk of phlebitis from irritation of these veins must^ 
however, be kept in mind. 

As regards wound of the rectum, I would merely observe that it is 
not in our first incisions that the gut is in danger. For a short distance 
above the anus the rectum becomes somewhat contracted, and curves 
back from the bulb and uietlira. The part of the operation at which 
there is moat risk of wounding the bowel is either in opening the 
membranous i)ortion of the urethra, carrying the knife onwards through 
the prostate, or in enlarging the wound in withdrawing the knife from 
the prostatic incision. At tliia deep j^ait of the vrouud the roctum is 
distended into a large pouch ; and I confess that it is a wonder to me 
how the bowel escapes iiijuiy ; yet the accident is a very raie one — 
indeed I cannot recollect ever having seen it happen : and what has 
also struck me as icmarkabld is, that though uiine must constantly 
pass* over the portion of the rectum 'where it is exposed in the upper 
part of the tiack of the incision, T never knew of a case in which 
ulceration in the gut occurred after lithotomy. 
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Pei in^sal Lithotomy, Ihtlimmary aiiangpmpnts—Celsian Operation “on 

the Gripe ”—OpoA4ition by the “Aj»paiaiub Majoi Latcial Operation as intro- 
dU(*ed ))y Fihe .laPijties — ription of tlie Modem Latcial O^KTation — ^Modifi- 
cations of the 0]v 1 at ion — Lateial Lithotomy in Ohildien -Litliotomy in Patients 
who have hton previously opt latcd on — Lilatcral Litliotomy : Advantages in 
ccitain cases. 

Having directed your attention to the anatomy of the perineum in so 
far as it is connected with lithotomy, I now proceed to consider the 
different methods of peiforming that operation. 

In lithotomy, besides the preliminaiy treatment commoii to all 
great operations, there are some special preliminaiics to be attended 
to. On the day before the operation the peiineum should he sh£^yed, 
and the patient should have a dose of castor-oil to open the bowels. 
About two hours prior to tlie o])eiati()n, an enema of warm water 
should be administered, to clear out any feculent matter from the 
rectum. I generally advise the patient to take a di aught of water 
about halfan-hour before the operation, so iis to have a moderate 
amount of urine iii the bladder ; but if tlie patient cannot retain his 
water, or if the urine is passed us he comes uiidei the influence of 
chloroform, tlie safest plan is to inlroiluce tlie catheter, draw ofiT the 
remaining urine, and inject about six ounces of tepid carbolised water 
into the bladder This jilan 1 now unifonnly adopt in my own 
practice. The patient should be placed on a fiim table, about or 3 
feet high, and the stool for the operator to sit on should be about a 
foot lower. In childien th^ie is no lucessity to tie up the patient, 
the limbs are h<dd in position by ass]*-lants ; but in adults the patient 
must bo properly secured. At one time this was done by means of 
long bandages, or lithotomy gaiters, as they wore termed, wound round 
the wrists, hands, and ankles. All tliat is requisite, however, can be 
accomplished by the short lithotomy looj) or gaiter represented in 
plate XXXIX., fig. 4, applied as shown in fig. 1 of the same plate.. 
This garter is fastened as follows • — ^The wrist is passed through the 
loop, which is then tightened , the assistants liend up the leg, and 
draw down the arm till the wrist is opposite the centre of the foot. 
The free ends of the garter are then passed, one over the dorsum 
the other under the sole, and tied firmly on the inside of the foot If 
this be jiroperly done and firmly secured, it will be found quite 
sufficient. The knees are then separated, and the limbs and pelvis 
maintained in the proper position by two assistants, one on each side. 
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'jbaiM lb had that the pelvia is fkiei '' 

1 4dge of tlie table* Aa ^ fpiji^satA rt;^ Ik ^ 
itWtttoald be inttoduced bdfote the iimba nm 

*» / f 

ats teiputed will vary somewhat iM)eordi^ to the 
l^he adopted, or any modification of the operation* m general 
W'e^er, the apparatus required is a grooved etaff ; a sharp 
point^ lithotomy knife ; a probe^pointed knife for enlarging the d^^p 
incision, should that bo required ; different forms of lithotomy forceps^ 
and scoops for the extia(‘tion of the stone ; and a gum^elastic ttibe^ to 
be kept in the bladder after the operation. Besides these instmments 
there should always be at hand a Keade's injection syringe br ethtff 
injecting apparatus, with tubes, for injecting water into the UUddeir 
previously to operating, or for washing out the bladder should t^si 
stone break during extraction ; and of couise the ordinaiy appsrihtaui 
of artery forceps, ligatures, etc. 

When lithotomy was first performed it was done without any refer 
ence to anatomy. All that the operators thought oi m Uiose days was 
.to get out the stone by the easiest and most direct method. 

Ill the earliest or Cel&iau method, the surgeon introduced his 
fingers into the rectum, and tried to giasp the stone and press it into 
the ponneum till it formed a projection theie. He then cut down 
upon the swelling in the peiineum till his knife giated on the stone, 
and removed it cither by tiltirfg it out from behind by hi& fingers in 
the rectum, or by means of hook or lover. This simple method was 
called “the optiation of the gripe,** or operation b) the Apparatus 
Minor, and continued to be perfoimed by some burgeons even till a 
comparatively reecnt peiiod. In iiirUiy casi\s this method of operating " 
was successful, but in others quite the ojipositc. It was a very un- 
certain operation ] for, wliiJst in some cases the pjii ts divided to reach 
the stone might be tlioso piopor to be cut, in otheis the prostate might 
bo completely divided, or the bladder cut above the piobtate, or a 
portion of the rectum might be piojected before the coats of the 
bladder, and a faecal fistula lesult fium its division. In truth, it was 
a mere matter of chance what paits were projected l>efoi*c the stone. 
There must always have been great risk of mfiltiatioii of mine occur- 
ring after such an operation. (See woodcut at end of Lecture.) 

An Italiiin suigeoii, fJoannes de liomanis, introduced a method of 
Operating which was consideiod of a scientific character, founded upon 
an axiom of Hippocrates, ‘‘that wounds of the bladder are always 
fatal.** This metJiod was adopted by tlio family of (\>llot, in Paris, 
and continued to be piactised by them foi many }ears 

To avoid cutting the liladder, these surgeons began their incision 
in the anterior part of the puineuro, and opened into the spongy part 
of the urethra^ at or in fioiit of the bulb, and then dilated* or rather 
tore open* the textures of tlie penneum, the membranous and prostatic 
urethra* and the i^ck of the bladder, till the aperture was large enough 
to enable them tcraxtract the stone. This was termed the method by 
tho “ AJ*PARATUS Major.** One of its principles was “ a small incbioii 
and dilatation.** And, properly understood, tjjis is one of the 
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of lithotomy in the . 

lidfH 1 ^|LA roally extensive and ile(^^h|teatA 4 ^ 
itwo instnnnents, at fost meiA]^ a#^ 
i^ey afterwards converted iuxtf^ J>ov 

lating the parts, lacerated them 0. 

f prostate were eiwer separated from the bladder, ' ‘ 

to enable the stone to be extracted. Subseqnesi% oq^pound 
dilators were used, which give enormous power to the surgeon, and 
with these the parts were still more tom and lacerated than bitfore* 
This method, though very fat«*il, was more successful than we sh<^idd 
expect, for* considering the force used, and the way in which the psdfta 
were tom and bruised, the wonder is that any survived. 

The operation on which the present lateral operation is founded, 
was introduced into Fiance by an itinerant monk, the famous FrAre 
Jacques. His operation, as he hist performed it, though it was rapid 
and successful hi legard to extracting the stone, was uncertain in its 
rebults, owing to want of piocision as to the ]>aits cut in opening the 
blad<!er. He used a bound without any gi oovq, and having passed 
that into the bladder he plunged a dagger-^liapod knife into the peri- 
neum, close to the loft tuhei ischii, cairymg it deeply towards the 
sound in the neck of the bladder, and at the same time cutting for* 
wards in the peiineum and inwaidb towards the raph 4 , so as to make 
a cut much m the position of the ordinary lafoial inubioii. Tlie stone 
was then extracted with the forceps or hook. This operation, like 
that of the gripe, was veiy uncertain, but it proved so much moio suc- 
cessful than that by the apparatus majoi that it at ti acted the attention 
of surgeorts, who taught Fr^re Jacques the anatomy of the parts. He 
then substituted a grooved stai! for the plain sound, and made his 
incisions more methodically, llis later operations were eminently 
successful, the number of cases on uhich lie is said to have operated 
in different paits of the Continent seems almost fabulous. 

It is ver} curious that the mstiuments which I show you, which 
4re those still used by the native opeiatois in the Nor 111 West Provinces 
rf India, are almost nlentical with those empl(3od by Jacques in hia 
(irst operations, namely, the ungroovod staff, dagger like knife, and 
forceps, with one handle in tin* foim of a levei hook. 


T shall now describe and demonstrate tlie method of performiug 
the Lateral Operation of LiiuoroMY with the cur\^ed staff and 
knife. 

The staff bhould be mcide of «-tcel, grooved obliquely on the left 
side, between its convexity and ooiKavity, Tlio knife J prefer is tbat; 
known as Liston’s knife, moderately broad in the cutting part of the 
blade, sharp, but not t(jo long in tlie point, and bevelled off at thiJ *♦ 
back, near the point, so as to glide readily in contact with the gWWjJA 
3f the staff. The cutting edge extends only for about an inch imU'w 
quarter from the point, the part nearer the handle l^g blunted* ($4^ 
plate XXXIX.4 % 3 .) The foueps requu'O to bo # different shapes, 
i^Urved and straight, some with fiatteneJb others with more hollo|M 
bladei^ so as to^grasp firmly forms of stone, and som^ifo 
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^ bOxoixiisifA to m»lim 1^ 

^ a alidmg j6itit t!ii6 «obap Ottoald 
mA M Otboi^ cturred, so as to act a« a levBf ibook* Il| 
Yarjr iii length according to the ^ejptli of ^ the 
^ 3A ordmaty cades £(mr or five inches will be sv4Mii&n^ 

''^e ^Opi^tion a cirdo of cotton bandage is fastened round ibn 

dpm^ tb whieb the tapes of the tube are secured after the operttioh 


is eomdetedl 

X shidl now suppose that all the preliminaries have been attended 
tO| and that the staff has been introduced, and the patient placed in the 
proper position. The operator, seated before the patient, passes bis 
finger into the rectum, feels the position of the staff, tlie relations of 
the prostate and membranous part of the urethra, and having fineliy 
adjusted the staff gives it to the assistant to hold. It should be ke^ 
steady, without any inclination of the handle towards the abdofneil» 
and, in general, in contact with the stone in the bladder. The position 
of the staff is all important, more especially in children, or in cases of 
enlarged prostate in old men, for it the handle be mclmed towards 
the belly the point of the staff may be withdiawn from the bladd^, 
and lead to awkward or even senous results. 

Having adjusted the position of the staff, and committed it to the 



assistant, who holds it with one hand, and drawfi up the scrotum with 
the other, the surgeon feels the space between the raph^ and the tuber 
ischii, inserts his knife close to the left side of the raphe, about an meb 
and a quarter in front of the anus, and cuts obliquely downwards and 
outwards, so thdlMbis inci&ion terminates at or a little beyond the lower 
margin of the anus, and about midway between the anus and tuber 
ischii, or rather nearer the tuberosity. I believe a great deal depends 
on the way in which this mcision is made. The knife should be in- 
aert0d deeply at first, and the incision deepened as it passes backwaT^ 
We ifiiall ^us have a clean decided cut, which should divide tbu 


S21. forefioger following the giooved sta^ along tlie prostaUc iHoisbMf Ml 
thstiliidder. „ ^ » yj£ 
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fWi, eo^erfieial fascia, abd tiie traavreniu 

them HUS the edge of his k^e lightly orer tha 

fawsial textureiS “d, inserting the foiefinget trf 

•boat the middle of the indnon, poshei it allTO | |TO 

the snb>pn))ic arch. The soft textures are tesd3y 

&iger, and ho feels the groove of the staff thinly eovtaredC jMt in Iwuyt 

of the prostate, lie turns the pulp of his left forefinger toVraSnSb tin 



ises the blade, and, keeping the back of the point of J||p knife in elose 
contact with the staff carries it steadily along the giwve, tiirong^ die 
prostate, till the point of the knife is arrested by the termination of 

pig, 222 Sliov/8 the direcUon lu wliicli the forceps should be introduced to seute the 
stone. 

Kgs 228. Direction m which extraction should be effected. 

224. Use of the seooji m removing small calculi or fragments of a stone, 

225. Position of the lithotomy tube. When the tubes are secured the aattonUd 
oriffbe of the tube should be raised so as to depress the point Into the ** baadbnd 
oifhfthladdert 
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'9 ** ** 

^ t^Burttoee oBaae. 1%e ercus 

iha knife steadily fpom tke pmstaiic inciiion, 
kat as be withdraws it from the ninre snpcq^ 
be presses aside the rectum and cute doWtir 
war^ Ifod outwards, and divides any resisting texture which may 
have eecaped division in cutting towards the sta£ The operator then 
l^des his left forefinger along the staff, through the prostatic incision 
into the bladder, and by a gentle lateral and downward movement he 
dilates or splits up the prostate, and touches the stone. If satisfied 
that the incision is sufficient to permit extraction, he desires the 
assistant to withdraw the staff, and then introduces the lithotomy 
forceps along his finger into the bladder. On introducing the forceps 
the urine generally comes away with a gush, and, if the blades of the 
forceps be opened when just within the bladder, the stone is frequently 
carried between the blades and caught at once ; but the forceps should 
never be opened suddenl 3 ', nor until fairly lodged in the bladder, lest 
they should tear the prostate or neck of the bladder. If the stone is 
not caught as above described, the points of tlie forceps should then 
be directed downwards and backwards till they touch the stone; 
their blades are then opened so as to seize it (fig. 222). When the 
calculus is fairly grasped, the direction of the forceps is altered, the 
handles are depressed, and the extraction effected by drawing from 
above downwards, in the axis^ of the outlet, and towards its widest 
part (fig. 223). If a number of small calculi or fragments of stone 
require to be extracted, the scoop should be used, as shown in fig. 223, 
When the stone has been extracted, the surgeon should carefully 
examine the bladder, both with his finger and the bulbous searcher, to 
make sure tliat no other stones or fragments of stone remain. He 
then examines the wound to see if any vessels require to bo secured ; 
and finally inserts the gum-elastic tube, and secuics it to tlie bandage 
round the waist. 

AMien the lateral operation is performed, as above described, we* 
have a funnel-shaped incision passing from below upwards, gradually 
diminishing in extent towards the nock of the bladder, and forming 
a free dependent outlet for the urine to flow by after the operation. 
The deep or prostatic incision, though limited in comparison with the 
superficial wound, is yet in such a direction as to give the longest 
diameter of the left lateral half of the prostate gland, without dividing 
the ileo-VGsical layer of fascia, and amply sufficient to permit the safe 
extraction of a tolerably largo stone. (Plate XXXYIL, fig. 2 ; also 
plate XXXVIII., figs. 1 and 2.) The lower part of the triangular 
ligament, and tlm other fascial and muscular structures closing the outlet^ 
in the line of the incision, arc fairly cut, and oppose no obstacles to the 
introduction of the forceps or the extraction of the stone. If the incision 
is placed low and made in the manner directed, neither the artery of 
the bulb nor the pudic trunk can be wounded if in tlieir normal position, 
and even the superficial perineal can scarcely be cut, its small trans- 
verse twig and the anterior hsemorrhoida] branches being the only 
vessels divided ; so that the risks of infiltration of urine and of hsemoiv 
rhage are almost at the minimum ; whilst, by care |u using the knife, 
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add t)y pressing the rectum aside with the left fbrefiager in 
deep incision and in withdrawing tlie knife, wound of that mMstijae 
not likely to occur, and in })oiut of fact is a very rare aceident Z 
therefore consider that the lateral operation of lithotomy is in g^eral 
preferable to any of the other methods. 

I have described the steps of the operation as usually performed, 
but various modifications are used by different surgeons, and numerous 
instrument*^ Lave been devised to overcome difficulties, or with tlie 
intention of giving precision to the incisions. The different mechanical 
devices seem to me to resolve themselves into two general forms — ^first, 
Those intended to facilitate finding the groove in the membranous part 
of the urethra, and carrying the knife easily along the groove without 
riok of its slipping downwards in taking the curve. Amongst these 
devices we bav‘ Earle’s double staff*, to enable the operator to cut 
directly from the skin into the urethra, a tiling which no one now 
thinks of. And more recently we have Aston Key’s straight staff, and 
Buchanan’s rectangular staff, both of which enable the operator to run 
his knife Very easily into the bladder, and by attending to the angle 
formed by the knife ♦to regulate the extent of the prostatic incision. 
The second series of mechanical coiitri\ anc(*s are the most numerous, 
and are those intended to ensure making the incisum of the prostate 
of a determinate size. Such are the different forms of gorgets and 
broad knives, cutting only to a limited extent, to he used for the j>ro- 
static incision, such as those of Desault, Coopei, Brodie, and Syine, and 
the lithotome caeh6. But, except in some cases of enlarged and rigid 
prostate, where abluntisli-edgedgoiget or the probe-pointed knife may 
be useful to enlarge the prostatic incision, the ordinary lithotomy knife 
is far s<ofer. I have ni ver u.sed any of these instiumonts on the living, 
but I have tested most of tliem on the dead subject, and 1 feel -katisfied 
that none of them gives such a perfect prostatic ninsion as the knife if 
propeily used. In regaid to the leeUngular staff of Di. Buclianan, I 
•believe it to possess some decided advantages if used with tlie ordinary 
lateral incision. Eveiy one must admit that it is much easier to cany 
the knife along a straight diiector, such as thst formed by the hori- 
zontal limb of the lectaiigulai staff, than to mahe it follow tlie curve 
of the ordmaiy staff*; and if care be taken not to bulge forward the 
angle of the staff, so as to make it siipcrlicial, but to keep it held like 
the ordinary staff, the groove will be readily felt, and the knife run 
along it with great ease and certainty into the bladder, and without 
risk to the artery of the Inilb, as I have lepeatedly tested on the 
subject Were I to make any cliange on the instruments I have been 
accustomed to use in opeiatmg on the living, I should be inclined to 
adopt the rectangular instead of the curved staff, but not to alter the • 
line of the lateral incision. 1 have during the last six yeais frequently 
performed the lat<*ral operation, using the rectangular staff*. In child- 
ren, and in adults in whom tliere is no great enlargement of the pros- 
tate, this staff greatly facilitat<*s the carrying of the knife through the 
jirostate into the bladder, and gives precision to the pr(»static incision ; 
but Tifhen the prostate is much enlarged I prefer the curved staff*, as I 
have found in sorpe cases that when tire angle of the rectangular staff 



ZA T£RAl OPERA T/gjV JJV CHILDREN, tm 

V ^ 

VMl in ^ memMiAftOUi portion of the the point vae not in 

the hl^dbiet, whUst if the horizontal limb of the staff be made l^ng, to 
n&eetihe difficultj, it is very troublesome to introdujOe in these oases, 
Inu SUich conditions, the large curved staff should be used, as it is easy 
to introduce, and the groove is easily followed. ^ 

In referring to the mode of feeling for and inserting the knife into 
the groove of the staff, 1 have described the method usually followed ; 
but I very generally use the forefinger of my right hand, with the 
khife laid flat upon it, the back of the blade toward the left side, and 
the point advanced to the pul]) of the finger. With the knife so 
]daced and protected, I })ass the forefinger into the wound till I feel 
the groove of the staff in the membranous portion. of the urethra, and 
then, when the i)ul]) of tlie finger rests in contact with the groove, I 
project the ])oint of the knife into it by a slight movement of the 
thumb, and at the same moment turn the finger laterally, then with- 
draw my finger along the Uade an<l handle, keeping the forefinger 
below the blunt part of the lower edgfe of the blade, so as to j)revent 
the possibility of tlie jioiiit slij>piijg out of tlie groove in taking the 
turn at the curve of the staff, 'i'ho movements described are executed 
instantaneoubly, and almobt impercc^ptibly, and ensure the knife being 
easily inseited into and carried along the groove, es])ocially iti a deep 
perineum. In ordinary cases the method fornuTly described ausweis 
well enough. 

Latekal Operaiion in Children, — In performing the lateral 
operation on young cliildron, it is iinj)ortarit to keep in mind that the 
bladder lies high u]), and that, from the small size of the staff, gieat 
care is requisite to open into the groove, and still greater care in carry- 
ing the knife on\>ards into the })Jadder From tJie small size of the 
un‘thia and jirostatc they are easily Ja<‘erated; the d(dicate membranous 
uiethra may ea'^il^y be sejiarated or lorn fiom the jirostate, if the knife 
or finger be jmshed on forcibly, and the prostate and l»laddor pushed 
aliove the jnibis. Tlie s(‘nsalion of the knife grating along the groo\e 
should never bo lo«>t tor an instant till the bladder is opened. Another 
rule sjieciall} to be attended to is, tliat wluui the stafi' is introduce<l 
into llic bladder, and the stone touched by it, it .should be hold in 
contact with the stone from first to last, ami the surgeon sliould never 
desire the staff to bo withdrawn till he feels the stone distinctly with 
his finger, if these directions were attended to, the accidents, of 
which we sometimes hear, of lithotomy being iieiforined and abamloned 
after efforts at extraction, and of the bladder after tleatli lieing found 
unopened by the incisions, could not occur. The real causes of such 
misfortunes s(‘em to me to be. either that the ])oint of the staff has 
slipped from the bladder, and so misguided tlie knife, or that the knife 
has sli})i)od from the groove in taking the curve, and thus, when the 
operator passes uj) his finger, the loose cellular lihsiie between the 
bladder and rectum is broken up witli the finger, and he mis- 
takes it for the cavity of the bladder, and •feeling the stone perliajis 
through the thin coats of the bladder above, he makes futile 
attempts at extraction. I repeat, the staff should njycr be removed, 
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aov'1^« forceps used, till the saigeon feek the etbw 
hufi&ger. 

In extracting the stcme, ^ther in the adult or child, itoee^niil^ 
though rarely, happens that it slips from the forceps after ’ 

passed the opening in the prostate. In such ofroomstanoes the (^pkrjiilprl 
should insert his finger into the rectum, so as to fix the stone frtnn. 
behind, and prevent its slipping back, and then with the curved levor' 
end of the scoop draw or tilt it out of the wound. 

It occasiomdly happens that a patient who has been the subject 



lithotomy is again' affected with calculus, and requires to be again 
operated on. In such circumstances it has been advised that the in- 
cision should be made on the right side of the perineum, and the right 
lateral lobe of the prostate divided. The reason assigned for this 
recommendation is, that the textures formerly cut will be so condensed 
and resistant as to render their division and the extraction of the stone 

Fig. 226. A lateral view of the pelvic viscera (natural size) of a young child on whom 
the lateral operation had been recently performed. A B and the dotted lines proceeding 
*from these letters mark the track of the wound, from the surface to the incision of the 
memlvanous portion of the urethra and prostate, and show the great depth of these last- 
named parts from the suiface in the child, due to the high position and elongated neck 
of the hiadder. D is the section of left ureter, somewhat enlai^d. E is the section of 
the pubis to t^ left of the symphyi^is, so os to retain the relations of the prostate and 
reflection of the ileo-vesical fasda. F the spongy and bulbous portion of the urethras 
C the nsetnm. 
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I lav« had occasion to op0^i^ lon 
9^c^/^ter ho had been operated on for stone by another surgeon^ 
^ie "patient was a big, stout man, above hbcty years of age, widi all 
IIlO appearand of a very deep perineum. I performed the ordinaiy 
kt^a! operation, dividing the old cicatrix, and not only met with no 
difficulty, but feel satisfied that the textures were atrophied so as to 
render the perineum shallower, whilst the prostate, usually rigid in old 
men, offered no resistance, the incision yielding easily to the pressure 
of the finger. In a word, the operation was easier than usual in per- 
formance, and there scarcely was a tablespoonful of blood lost So 
that, in such cases, I see no reason for performing lithotomy on the 
right ’side of the perineum. 

The Bilateral Operation of lithotomy, as its title implies, has for 
its object the section of both lateral lobes of the prostate, so as to give 
a larger opening at the neck of the bladder, without division of the 
fascial structures which oppose the risk of urinary infiltration. In per- 
forming the lateral operation, it has long been a rule with surgeons, 
when the stone was found of a size larger than was likely to be easily 
extracted by the section of the left side of the gland, to divide *the right 
lateral lobe with a probe-pointed bistoury. Baron Dupuytren, however, 
proposejd the special operation as the safest, and therefore the preferabl<^ 
method in all cases, as be considered it diminished both the risk of 
infiltration and hasmorrhage ; and, by giving the largest possible open- 
ing in the prostate, avoided the risks arising from bruising the deep 
textures in extracting the stone, and the line of the exteinal incision 
was intended to correspond to the double incision of the prostate. The 
bilateral operation of Dupuytren is, as described by himself, the Celsian 
lithotomy (see liailpiece at end of Lecture), performed on anatomical 
and scientific principles. The external incision is placed rather less 
than an inch in front of the anus, and is of a curved form, the concavity 
of the curve looking back towards the anus, the horns of the incisions 
directed towards the hips, and about 2J or 2f inches in extent. A 
staff, grooved on the centre of its convexity, and somewhat more curved 
than the ordinary staff, is introduced prior to the operation being com- 
menced, and held in the usual manner by an assistant The incision 
I have described divides the skin, fat, and fasciae, down to the muscles 
and central point of the perineum. The connections of the sphincter 
ani and other muscles at the central point are divided, the lower part 
of the rectum pushed backwards, and the bulb of the uretlira pressed 
forwards. The forefinger of the left hand is then passed deeply at the 
centre of the wound, to feel the groove of tho staff in the membranous 
part of the urethra, and from the very convex form and open groove 
of the staff, it is usually easily felt. The membranous urethra is then 
opened freely, so as to expose the groove, and the operator inserts the 
beak of the double lithotomo cache — a special instrument for double 
section of the prostate. The closed lithotome is glided along the staff 
with its concavity towards the groove, until it is felt to enter the bladder 
and touch the stone ; then the concavity of the hthotomc is turned back 
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the posterior suriaoe of the bladder and pmtate; , 
is, in g^eral, withdraMrn, so soon as the surgeon satisfies htesslf 
the iithotomo has touched the calculus in the bladder. The 
the prostatic incision is determined by adjusting the projocticMi of ^tfee 
blades of the lithotome previously to the operation, by means of a 
screw moving on a graduated scale. The concavity of the lithotome 
having been turned towards the inferior aspect of the bladder, and 
having its beak projecting within the cavity, the operator then opens 
the blades by pressing on the lever spring at the handle, and withdraws 
the instrument steadily downwards through the external incision. The 
prostatic incision is then gently dilated by the finger, the forceps intro- 
duced, and the stone extracted, as in the lateral method. I have never 
performed this operation on the living. In some cases where the cal- 
culus was large I have divided the right side of the prostate with the 
probe-pointed bistoury, and in ordinary cases I have found this to 
answer well enough ; but in a case in which I had to operate lately, 
where the stone was of a very large size and of a disc-like or circular 
form, lying across the cavity of the bladder, which it nearly filled, I 
found great difficulty in seizing and extracting it, even after free divi- 
sion of the right side of the prostate and enlargement of the lateral 
incision, owing to the obliquity of the stone in reference to the lateral 
incision ; and I feel satisfied that the bilateral operation, with the 
external incision somewhat modified, would render the grasping and 
removal of the stone much easier. Moreover, I think every surgeon 
who has had to enlarge the prostatic incision by cutting the right side of 
the gland with the probe-pointed knife, must have felt a want of cer- 
tainty as to the exact extent and direction of this second incision ; 
whereas the double lithotome, as now improved, makes a perfectly 
smooth incision, passing equally tlirougli each side of the^gland obliquely 
downwards and outwards in its longest diameter. My objection to the 
external incision of Dupuytreu's method is, that it really does not cor- 
respond to the prostatic incision, is very limited in extent, and does 
not afford a free exit for the urine. The semilunar incision no doubt 
is intended to present two dependent points at the horns of the cres- 
cent ; but if we look at the external incision when completed on the 
subject, or in the representation given of ii> in the posthumous work of 
Baron Dupuytren, edited by M. Sansou, we see that the wound is no 
longer crescentic, that the skin towards the anus stretches across in a 
straight line forming the chord of the arc, so as to prevent the urine 
escaping readily. Were I to perform the bilateral operation, I should 
begin the external incision about an inch in front of the anus, and then 
carry it obliquely downwards and outwards, as in the lateral operation, 
first on the left and then on the right side of the perineum, so as to 
form two oblique lateral incisions converging at the raphe. Such a 
form of incision would give greater space for extraction of a large 
stone ; and, by corresponding to^ the direction of the bilateral, section 
of the prostate, would permit of a free exit for the urine. In other 
respects, I should follow the steps of Dupuytren’s operation, as already 
described. 
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. ; after the fiiet e^tiou of this vogrk irtta I carried 

wk the plan ftbote described in a patient who snffraed ftom * la^ 
atdite j bat 1 found that tibe double Uthotome did not divide the retist- 
ant prolate regularly aa I had expected, I had to use a probe-pointed 
brstodiy to complete the prostatic incisions ; and in a subsequent case 
I extracted a larger stone with greater ease by the lateral operation; 
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Lilliotomy, coTUinued — Mesial Operation — Recto -\e8ical Operation —Points to be 
attoudod to in rep^ard to Extraction of tlio Stone — General After-treatment — 
Hiyniorrhage— ritiltration of Urine aftei Lithotomy — Suppression of Urine — 
Inflammation the Nock of the Bladder — PyaMuia — The Author’s ox})erience of 

the results of Lithotomy Cases — Bemaiks on Statistics ol Lithotomy — Litho- 
tomy in the Female. 

It now only remains for -mo to describe tho two forms of tbo mesial 
operation, which I must do veiy briefly. The simple MesM Operation 
of Lithotomy is performed as follows : — staff, somewliat similar to that 
used in tho bilateral operation, is introduced into Jbhe bladder, and given 
in charge to an assistant, and tho jiaticnt is then secured in the usual 
manner. The surgeon commences his incision about an inch and a half 
in front of the anus, exactly over the central line or raph<^, and con- 
tinues it back till within a few linos of the anus. This incision is care- 
fully deepened anteriorly until it exposes the posterior part of the 
accelerator urinss muscle covering the bulb, and tlie posterior fibres of 
that muscle are divided in tho middle lino, and tho bulb pressed 
forwards and guanled by the finger, tho rectum pressed backwards, and 
the ringer feels for the staff in the membranous part of the urethra. The 
point of a narrow knife is now entered into the groove of tho staff, 
with the hack of the blade directed towards tho rectum. When the 
knife is felt to have entered the bladder, the cutting edge is turned 
back towards the lower surface of tho ijrosrate, and carried down 
through the substance of that gland exactly m tho middle liUo, the 
rectum being at this stage protected, and pressed hack with the fore- 
finger of tho left hand. The wound is next dilated with the finger, 
and when the stone is felt the staff is withdrawn, and the forceps or 
scoop introduced and the stone extmeted. In some respects this opera- 
tion might seem the simplest, and as most completely avoiding tho 
risks of infiltration and hjemorrhage. The incision of the prostate 
cannot implicate the reflexion of the pelvic fascia. There are no ves- 
sels in the central line of the perineum to cause bleeding, the only risk 
being wound of the bulb if not properly guarded, and tho opening 
towards the neck of tho bladder is direct and shallow. But then the 
space for extraction is very small The fascial and muscular textures 
closing the outlet being, as it were, merely separated in the mesial line, 
not divided, oppose resistance to the free use of the forceps and the 
easy extraction of stone, so that even on the dead body* the extraction 
of a stone of very moderate dimensions is attended with the sensation 
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of drawing a tight cork from a bottle. The late Mr. AUarton, who^ 
some years ago, tried to revive this method of operating, considered that^ 
by merely notching the apex of the prostate, the prostatic portion of 
the urethra and neck of the bladder could be dilated without further 
cutting; but from repeated trials on the dead bodies of adults I found 
that no stone could be extracted in that way, except of such a sixe that 
it could have been easily removed by lithotrity. I consider the znesial 
operation, though apparently simple, to be really more dangerous, and 
less suited for extraction of a moderately-sized stone than the lateral 
method. 

The other form of mesial operation — the Eecto-Veaical — is one 
which has been practised principally in Italy, and by some surgeons in 
this country, apparently with success as regards safety to life ; but it 
is 60 obviou&ly liable to the risk of being followed by recto-vesical 
fistula, that it is not likely to be adopted, except in special cases^ to 
enable us to extract a large calculus thiougli the widest part of ^he 
outlet of tlie pelvis, or where, as happened in one of Mr, Liston’s cases, 
a portion of a large stone is sacculated and fixed between the bladder 
and the rectum. 

The steps of tlie operation arc very The staff having bee# 

introduced, and the other preliminaries attended to, the surgeon begins 
his incision as in the mesial operation, hut canies it back to the verge 
of the anus. He next dissects towards, and opens the membranous 
part of the urethra, and runs his knife along the groove of the staff 
into the bladder. He now introduces the forefinger of his left hand 
into the rectum above the base of the prostate, to guide the knife. 
Next, by raising the handle of the knife, ho depresses its 2 >oint, so as 
to puncture tlie bladder immediately above the base of the prostate, 
and then placing his left forefinger so as to press on the projected point 
of the knife, he carries it down, dividing the an feri oi wall of the rectum, 
prostate, spliincter ani, and intervening fetructuies in the central line. 
Or he may proceed in a different and more summary manner. Placing 
two fingers of the left hand in the rectum, as for puncture of the 
bladder, the surgeon feels the groove of the staff above the base of the 
prostate, and then introducing a long sharivpointed curved bistoury 
flat upon the fingers, he turns its point forwards, punctures the bladder 
in the groove of the staff where it is felt above the prostate, and by 
throwing back the handle of the bistoury carries its point forwards along 
the groove into the perineum, projects it through the skin about an inch 
in front of the aims, and then drawing the blade towards himself, lays 
the track of tlie wound through the bladder, urethra, and rectum, freely 
open. Through this large wound any stone that can possibly pass 
through the inferior outlet of the pelvis may be extracted ; and whilst 
few will be found wlio would follow this method as a general plan, I 
should undoubtedly prefix it to the high operation for the extraction 
of large calculi, except in cases of greatly enlarged prostate, and, as I 
have stated, the results in regard to safety to life, and even as to the 
healing of the recto-vesical wound, are more satisfactory than we might 
have expected. The risk of lifflinorrhage must be kept in mind, for 
bleeding from branches of the middle and inferior hsen^rrhoidal arteries 

4 n 
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or from the inferior part of the prostatic plexus, is liable to but 
from the size of the opening the bleeding, if noticedi can in general be 
esksily arrested by ligature or pressure. 

Before concluding the consideration of the operative procedure in 
lithotomy, 1 would draw your attention to the important point of 
extraction of the stone. In most cases, if the stone is of a moderate 
size, and if a clean incision has been made, sufiicient to admit of the 
easy introduction of forceps of sufiicient size and grasp, and if these are 
introduced and used as directed, and as indicated in the diagrams in 
figs. 222-234-, page 1096, you will generally meet with no difficulty in 
seizing and extracting the stone. But when the stone is large, or the 
]>erineum very dee]>, as in tlie case of enlarged prostate, the difficulties 
are increased, anil in some rare cases the stone may he so placed as to 
require the use of curved forceps. In iny own practice I have in tlirecj 
instances only met with difficulty in extracting the stone. In one of 
these the patient had an enormously enlarg(‘d and rigid prostate and very 
deep fat perineum, and the difilculty was not, proi>erly speaking, in the 
extraction of the stone — a small flat one — hut in feeling it with the for- 
ceps to seize it It was easily felt with the sound and stafl‘, but it lay flat 
in the bas-fond of th<» bladder Indiind the prostate, and even the cni-ved 
forceps reached it with difficulty, and the bladder wtib far beyond the 
reach of the finger. The ])ationt recovered fi om the o]>eratioii, but died 
about four months afterwards from a paralytic atta(‘k, so that 1 hml an 
oi)portunity of obtaining the parts, which are in my museum. The tra<‘k 
of the wound is still visible, though contracted to a mere line, and the 
measurement from the external incision to the oixming in the hlfidder 
is fully six and a half inches, even in the dissected preparation. With 
the exception of that case, wdiich occurred many years ago, 1 had met 
with no difficulty in extraction, though I have removed 8om(‘ large 
calculi, until six years ago, when I met with two cases. In bolli of 
these the perineum was deep, but not of the exc(*ssive depth of the 
case I have m<uitioned. In one of them the difficulty in seizing the 
stone was pniici]»ally due to my neglect of a precaution which I gene- 
rally take, of making sure of the bladder containing a moderate amount 
of fluid. The incisions wei-e ra]»idly eifectixl, but when I introduced 
my finger and felt the stom*. I found that there was very little urine, 
and tliat the bladder was contracted so as to render the use of the 
forcejis difficult. The stone — a large flat one — was resting in close 
contact witli the left side of the bladder, and I felt that moving about 
the forceps would do no good. I therefore introduced the curved lever, 
and displaced and seized it with a j>air of curved forceps, and extracted 
it without using any force, and without perhaps any very great delay ; 
but I believe that had I injected the bladder before tlie operation, the 
stone would have been seized and extracted with ease. The third case 
was one of real difficulty, owing to the large size and form of the stone, 
and the position it occupied in the bladder. The patient had sufiered 
from symptoms of stone, foi- above thirty years, and had a contracted 
perineum and anchylosod hip-joint, owing to old-standing disease of the 
hip. I felt the ^tonc to bo a large one, but never could form a very 
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dnly an" inch and a lialf tii&'k , in l^e centre, and much thinner at the 
edges ; but it was nearly circular, being 3 inches $ lines in one diameter, . 
and inches 2 lines in the other. It lay obliquely across the bladder, 
which was small, and nearly filled by the stone. I felt it was tpo large 
to pass through the single lateral incision of the prostate, and therefore, 
divided the right lateral lobe of the gland also ; but, from the position 
which it occupied, it was difficult to open the forceps so as to seize it, 
and when seized, the raised centre of the stone did not give a very secure 
grasp, and it slipped several times before I succeeded in extracting it. 
As a general rule, extraction of the stone is not difficult. If the stone 
be not caught at once, however, two errors of opposite kinds may be 
made, — the forceps may bo passed too deeply into the bladder, over- 
shooting the stone, or in trying to avoid this they may not be passed 
sufficiently below it, so that the blades merely catch the end of the 
stone and do not grasp it fairly. In ordinary cases the position of the 
stone can be felt with the finger, and then, when the forceps are intro- 
duced and touch the stone, by gently opening the blades and pressing 
one of them against the posterior wall of the bladder, so as slightly to 
shake the parts, the stone will often fall within their grasp, * Or, after 
feeling the stone with the closed forceps, by turning the bhvdes away 
from the stone, and then opening them, and making a half-turn over in 
the direction of the stone, you^ will generally seize it. In some cases 
there can bo no great risk in opening the blades pretty widely, and 
drawing them gently over the inferior and posterior surface of the 
bladder, to catch the stone ; but I have a great objection to sudden 
plunges, or opening and shutting the forceps rapidly in hope of seizing 
the stone, as that is apt to injure the coats of the bladder. 

In regard to the after-treatment of lithotomy cases, there is not 
much to be said. A dry warm “ drawsheet should be placed under 
the patient. The pelvis and body so placed on an incline of pillows 
as to favour the flow of urine from the wound. A saucer or sponge is 
placed to receive the urine, and the nates should bo smeared with lard, 
or a mixture of lard and vaseline to prevent the skin becoming excoriated 
by wetting. If haemorrhage comes on after reaction, it must be arrested 
by tying tiie bleeding vessels if necessary ; or by ice bags applied to 
the perineum ; if deeply seated and venous, slips of lint may be pushed 
up along the sides of the tube to control it. In most cases all that is 
required is to give the patient an anodyne draught, or bromide of 
potassium and camphor mixture, to allay pain and irritation ; and to 
see that the tube is kept clear by occasionally passing a small gum- 
elastic catheter through it, or by injecting a little tepid water with a 
syringe, avoiding forcible injection. The diet for the first few days 
should be rather low, and the i)atient should drink freely of thin barley- 
water or other diluents, to increase and dilute the secretion of urine ; 
the more he wets the better. After forty-eight hours in the adult, or 
twenty-four to thirty hoxirs in children, the tube should be removed, 
as the track of the incision is by that time covered with plastic effusion, 
and the urine flows over it without risk. The wound gradually con- 
tracts and heals, although at first the action of the uri^e gives it a dirty 
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doughy Appearance. From the eighth to the tenth day sotae 
begins to pass by the urethra. It not unfrequently happeiB diat 
shortly after the tube has been removed the urine passes by the urethra 
in full stream. This, however, is only temporary, and is due to i^well- 
ing of the prostate closing the incision through its substance on with- 
drawal of the tube, and as the swelling subsides the urine again passes 
by the wound. In some cases retention supervenes and may lead to 
danger. In one case, of a young man on whom I had operated, 
I lemoved the tube at the usual time. About twenty-four hours after- 
wards, when making my visit, I was summoned to see him as haemor- 
rhage had occurred. As there had been no bleeding of consequence 
during the operation, I was rather surprised, but on going to him I 
i'ound that therr? was smart* florid bleeding. He stated that he had 
been trying to pass water, and on examination I found the bladder dis- 
tended and the penis semi-erect. I passed a large gum catheter by 
the wound, expecting to find the bladder distended by blood, but it 
was full of clear urine, and so soon as the bladder was relieved all 
bleeding ceased and never recurred. The swelling in the deep part 
of the wound had caused retention, and the irritation and straining had 
caused engorgement of the organs and bleeding from congested vessels 
in the wound. It is not unusual, when the urine begins to pass again 
by its natural channel, to find the patient complain of a slight rigor or 
shivering ; but this is merely due to sympathetic iiritation. as the rigor 
that often follows the introduction of a bougie, and unless there be a 
repetition of the rigor or marked increase in the rapidity of the pulse, 
the symptom need not cause alarm. 

If the incision has been carried too far laterally or upwards, infil- 
tration of urine into the cellular tissue around the neck of the bladder 
may occur. The symptoms may supervene from tw^enty-four to forty- 
eight hours after the operation. The skin becomes hot and dry, the 
tongue furred, and the pulse quick. Gradually the patient becomes 
very restless, complains of a sense uf fulness or pain in the hypogas- 
trium, and there is some degree of tympanitic distension. The pulse 
becomes weak and irritable, and gradually begins to intermit, the inter- 
missions becoming more frequent as the diseased action proceeds ; the 
patient has a sunken anxious expression, fumbles with the bed-clothes, 
there is frequent hiccough, and incoheroncy or muttering delirium, and 
he at last sinks and dies comatose. On examination after death in 
such cases the track of the wound is found discoloured and disorganised, 
and the fine loose cellular tissue around the neck of the bladder, and 
in relation to the reflection of the peritoneum, is found sloughy and 
infiltrated with unhealthy purulent matter. This condition, however, 
must be very rare. I have never yet seen these appearances in the 
autopsy of any lithotomy case, and Sir William Fergusson, in his 
lectures before the Royal College of Surgeons of England, states that 
he has never seen it, and seems to think that the risk of infiltration 
has been much exaggerated. I should, however, be rather inclined to 
say that the attention which has been directed to this source of danger, 
and the care taken as to the direction and limitation of the prostatic 
incision in inodq’*n lithotomy, have in a great measure obviated it 
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Should Uiia conditictti arise, I fear we caii do vety little to remedy it 
beyond; giring stimulants and trying to support the patient’s strength. 
Sir Benjamin Brodie mentions a case in which, by laying the track of 
the wound and the cavity of the rectum into one, allowing the escape 
of the slougliing tissue, he saved the patient, but 1 am not aware that 
the treatment has ever been repeated by any other surgeon. 

A limited form of infiltration or foul urinary abscess may occur from 
imperfect division of the anterior fibres of the levator ani or other 
tissues, if these prevent the free flow of urine by the wound. The use 
of the tube, however, tends to prevent such lodgment, by maintaining a 
free outlet for the urine until the loose textures are consolidated by 
plastic lymph. For this reason, and also because it may be useful in 
enabling us to plug the wound in the case of venous bleeding, I con- 
sider its use advisrible, and if it seems to produce irritation it can be 
easily removed. 

Suppression of urine occasionally, though rarely, follows lithotomy, 
as it does other operations on the urinary organs. I have met with only 
one instance of it in iny own ])ractice, in the case of an old stout man. 
There was no loss of blood during, nor any irritation after, the operation, 
but from the first four hours after the operation lie passed no urine, 
nor did he feel any uneasiness. The day after the operation bis pulse 
was seventy-two, regular, and of fair strength. He had no anxious 
expression, and felt no paiiu on pressure over the bladder, and when 
1 visited the ward he was lying reading a newspaper. Everything 
seemed so favourable, that beyond introducing a gum catheter through 
the tube to satisfy myself that there was no water in the bladder and 
then injecting a little tepid water, I did not think it necessary to inter- 
fere beyond directing a sinapism and hot fomentations over the lumbar 
and hyjiogastric regions. Next day his pulse was irregular ; still he 
was quite collected, and said he felt no pain, but he gradually became 
comatose, and died aliout sixty hours after the operation. 1 obtained 
an examination of the body. There was no appearance of disease or 
irritation in the peritoneum or abdominal viscera, with the exception 
of an enormous amount of fat. The bladder was free from any trace 
of inflammation, the track of the wound healthy, and the direction and 
extent of the prostatic incision all right. Both kidneys were very 
much congested, as also the renal veins, but there was no appearance 
of any structural change or disease of the kidneys. Were I to meet 
with a similar case I should lose no time, however slight the general 
symptoms, in using the vapour bath and other means to induce free 
diaphoresis, as well as employing powerful counter-irritation over the 
lumbar region. 

Inflammation of the neck of the bladder, attended by excessive 
pain at the point of tlie penis, nausea, rigors, and other sympt&ms 
occurring from six to eight days after the operation is mentioned by 
some surgeons. 1 have never seen a case of this affection. The treat- 
ment recommended is depletion by leeches applied over the hypogas- 
triura, or to the verge of the anus, opiate enemata or suppositories to 
allay pain, and diluent drinks and antiphlogistic regimen. 

The symptoms described as ushering in this j^ifiammation of the 
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neck of the bladder, as well as their progress and usually unfavourable 
termination, have a strong resemblance to those of plJebitic pysamia. 
That unfortunate complication arises in old or elderly men from irri- 
tation and inflammation of the large prostatic veins, branches of the 
inferior plexus, being necessarily implicated by the incision. The 
symptoms generally manifest themselves by a rigor, fever, quick pulse, 
and slight nausea about the eiglith or tenth day. In one of my cases 
— a gentleman fifty-eight years of age — the symptoms did not super- 
vene untU the fourth week, when the wound was all but healed. The 
patient had gone on most favourably, and I had ceased to visit him 
except occasionally. On calling one day he complained of not feeling 
so well, and attributed it to having partaken rather largidy of hare 
soup ; but his pulse was quick, and he had some tenderness over the 
liver. As he liaJ iuffered from hepatitis in a warn climiite, I was in 
hopes that the symptoms might i)ass off ; but the next day he had two 
rigors, and had vomited several times. The small portif>n of the wound 
which remained open was dry. The pulse was 1 40, and the skin was 
hot, dry, and slightly jaundiced, and he died about a week from the 
accession of the bad symptoms. The wound had contracted, and there 
was no trace of irritation in the .bladder ; the ]»rostatic veins were 
engorged and congested. Tliere was no suppuration in their neighbour- 
hood, but the liver was studded with iiuintTons abscesses. 

My exiicrience from the results of my own })ractic( 5 , as well as my 
observation of the practice of other surgeons, leads me to believe that, 
apart from the operative* procedure, the mortality in lithotomy is mainly 
due to causes not under our control. The size 4)f the stone in ri^laliuJi 
to tlie width of the parts through which wo must extract it, and a iigi<l 
unyielding condition of tlie j)rostate met with in some elderly ami old 
nieii, in whom we al.s<> moat generally lind enlarged piostatic vein^, 
seem to me the conditions which continue to diminish tlie favourable 
statistics of litliotomy. Of children and bojs under twenty years of 
age I have lost only one patient, and in adults between twenty-one and 
forty only one ; but out of forty patients between the ages of forty and 
eighty- two I have lost eight, and all the*?^ fatal cases (Kcurred in 
patients between the ages of fifty-six and s(’ventytwo. All of them 
were large fat men, and in all of them tin* prostate was rigid and the 
stone above the average size, witli one exception, where it was of 
moderate size, and in none of the fatal cases was there any difiiciilty in 
the operation, except in the patient seventy-two years of age, where 
the stone was very large and the perineum uniisually contracted from 
old disease of the hip-joint. 

Of these patients one died from continued venous bleeding or 
oozing, wliich neither plugging nor other means served to arrest. The 
patient was an old man witli a deep perineum, hut the ojieration was 
very easily performed, and there was no bleeding during its performance, 
nor for some hours afterwards. The lint prevented any bledding from 
the wound, but clots oozed tlirough the tube. I was anxious to obtain 
an examination, as the patient had suffered formerly from severe attacks 
of hsematuria, but leave was refused. One case, already mentioned, died 
of suppression of urine, and four cases died from phlebitic pysemia. Five 
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of tJi«se patients were from sixty^’ire to eevont^ years of age> and one 
w«as fifty-six. One case, that of .&e old man aevehty-rtwo years of age, ' 
from whom I extracted a very large stone, went on favourably for some 
days, and then died apparently from exhaustion. In the eighth case 
the patient was seventy-eight ; everything went on favourably for three 
weeks, the wound was healed, and he was about to be sent home, when 
he began to complain of weakness, and talked incoherently during fileep^ 
and gradually sank without any marked urinary symptoms. The two 
remaining fatal cases were young patients, — the one a child of four 
years of age, the other a young man of twenty-two. The circumstances 
of both these were peculiar. The child had suffered from symptoms of , 
stone almost from his birth ; but, except that he was very irritable, 
and that the urine was phosphatic, he seemed in fair condition. I ex- 
tracted two calculi witl\ great ease, and felt no anxiety as to the result. 
Next day I found him restless, and he had vomited, as was supposed, 
from the chloroform \ hut he had also diarrhoea, the stools being of a 
dark-green colour, llie urine had passed freely by the tube and wound. 
As he was very restless I withdrew the tube. Vomiting and purging 
of a green colour continued almost without intermission, and be died 
in thirty-six hours after tlie operation. That his evacuations were 
healthy prior to the oi)eration I can testify, for owing to some neglect 
iin enema had not been administered, and the faeces were evacuated 
when he was being brought ^ under the influence of chloroform. I 
obtained the parts ojjerated on, and they show that the direction and 
state of the wound arc as perfect as could be desired (fig. 226)/ This 
is the only fatal case 1 have had in children, and I feel at a loss to 
account for it, as there was no disease of the kidneys or liver, hut 
merely congestion and irritation of the mucous coat of the stomach. 

The young n)an, although twenty- two years of age, might have 
passed for fourteen or fifteen ; he was extremely emaciated, stunted in 
growth, and sallow, had suffered intense pain from stone in the bladder 
from infancy, but both he and bis friends had refused to permit any 
operation until his sufferings became so excessive that he could endure 
them no longer. He had a quick irritable pulse, dull ])ain over the 
abdomen, paiticularly in the right iliac region, and tenderness on press- 
ing the perineum. The case was evidently a most unfavourable one, 
but as his only chance of relief lay in the operation, I performed it 
after some preliminary treatment. There was no difficulty in its per- 
fonnanco, as 1 extracted a large phosphatic calculus with case. The 
day after the operation I found him in great spirits owing to the relief 
from his previous symptoms, and for about a week he went on so well 
that I began to hope for a favourable result. But he then began to 
complain of general uneasiness, thirst, and want of appetite, and 
gradually sank and died fifteen days after the operation, apparently 
from sheer exhaustion, without any rigors or other marked symptoms, 
On examination the kidneys were found diseasotl, the coats of the 
bladder thickened, the mucous coat presenting tlie appearances of 
chronic cystitis. The textures in the course of the wound were not 
altered, but on the right side there was a large chronic abscess occupy- 
ing the iliac fossa and passing down into the true^pclvis. All these 
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morbid conditions Trere traceable, I think, to the loi^^cootlaned irrito' 
tion caused by the stono. v 

In regard to the statistics of lithotomy, it has long been UndeMood 
that the average of successful results is greatly determined by the pro* 
portion of young patients operated on. If the number of children be 
large, the results )^1 be proportionately successful. This circumstance, 
I think, accounts in some measure for the variations of success which 
not only individual surgeons, but particular hospitals, may experience. 
In the earlier years of my practice a great many young patients came 
under my treatment, and for a long time I never lost a j)atient, but 
latterly >oung patients seem to have become scarce, for during the last 
nine years I have only operated on two young patients, one of seven- 
teen, and anoth^*r of two years of age. 

If a hospital be situated in the vicinity of what T may term **a 
stone district,” it will be most likely to receive a great many more 
children suffering from calculus than a hospital at a coiisidt^ablo 
distance, for parents are naturally unwilling to be })aTted from their 
children under such circumstances. Now that many suigeons in the 
country operate, comparatively few children witli si one tm brought to 
Edinburgh, except from the vicinity ; whilst adiilt^^ (il^ icsoit 1o it, 
for the benefit of surgical aid, from Caithnc'^s and i ilistiicU where 
stone 18 of frequent occurrence. 

As to the statistics of lithotomy in the futuio, t .im also inclined 
to think that these will appear less favouiablt* than formerly, because 
the cases now properly chosen for lithotrity and li thol a paxy— namely, 
those in which the stone is of moderate size, the bladder not very iui 
table, and the othoi urinary organs generally healthy — are just the 
cases which wore the most favourable fur litIiot(»my. Hence the ab- 
straction of such wises will diminish the aveiage of successful results, 
and make lithotomy appear more fatal than it used to bo. 

I have had no experience of lithotomy in tlie female, and, as I 
have already stated, 1 consider lithotiiiy as in all lospects picterablo 
to lithotomy or dilatjition ; but in any case iS large or hard calculus, 
where lithotomy is requiied, the operation is pci formed as follows: — 
The patient being under chloroform, and held in the ordinary position, 
a straight grooved staff or director is passed along the uiclhra into the 
bladder. Tlie surgeon then passes a straight piobo-j^mnted bistoury 
along the groove of the staff into the bladder, and cuts obliquely down- 
wards and outwards, but merely to a very small extent, so as to divide 
the urethra, by dilatation with the finger sufficient space is gained to 
admit of the extraction ot a large stone. Some advise tliat the in- 
cision should be carried upwards and outwards, but I think that is 
attended with greater risk to the tennination of the piidic artery, and 
besides, it places the incision in the narrowest part of the outlet of the 
pelvis. 
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Dtrsasbs of the Urinaby ORGANs—Retention of TJrinp from a Calculus in the 
iJretlira : from Injuries ; from Paralysis or Atony of the Bladder— Disease of the 
Prostate Cland — CHtlieterism in easffa of Enlar&rod Prostate — Methods of 
relieving Retention wlie4 the Catheter cannot be passed. 

In to-day’s Lecture 1 begin the consideration of those diseases of the 
urinary organs wliicli, under certain conditions, present the common 
symptom nf rotenlioii of urine. 

Iii^TKNTinN (ii ' may arise from various causes, mechanical 
and const it utiou *1 in i ifants we occasionally meet with a more or 
U'ss complete cb> tlie orifice of the urethra by a thin n»embrane. 

In cases where lin* meiubiaupuo septum docs not close the W'hole 
meatus, a small aptoiurt* is left, through which the urine passes, but 
with great diflitiilt}". In cases of complete closure the absence of 
wetting soon attracts attention, and the remedy is obvious — viz. 
rupture of the thin septum ivith a probe. The cases in w'^luch the 
closure is iiicomplett* are more likely to be overlooked, and therefore 
are likely to lead to greater clanger. Another direct mechanical 
obstruction is »^ometimes met with in the shape of a calculus impacted 
in the urf thra, winch effectually prevents the flow of urine. This often 
occu^^ in ailults a-> well as children, and tlie accompanying symptoms 
are seveie in direct j»roportion to the size of the stone. In children 
the calculus is generally small, and — owing to the great contractile 
power of the bladder, and direction of the urethra — it is generally 
projected far forward by the force of the urine — whence it is only 
prevented from being completely ejected by the narrow orifice of that 
canal 

In treating such a case it is necessary, in order to remove the 
foreign body, to press it forwards towards the orifice of the urethra, 
and then if possible to expel it. If the orifice be too small to allow of 
this, it should be slit o])en, and the calculus then removed, after which 
the urine will flow freely. In the event of the textures being divided, 
it is necessary during tlie after-treatment to pass a catheter occasionally, 
so as to prevent the parts from contracting too much during the heal- 
ing process. 

In the case of an adult, owing to the direction and curvature of 
the urethra^ a calculus generally becomes impacted at a more posterior 
portion of the urethral canal I have often had occasion to cut down 
upon the spongy portion of the urethra in order to reach the stone 
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lodged in the sinus of the bulb. In one case of retention of vaiM I 
passed a gum-elastic catheter without much difficulty, and wil^oot 
feeling or expecting to find a stone, and drew off the urine but I 
discovered that I could not withdraw the catheter. On examining 
the perineum I at once felt the cause ; the catheter had, in its turn, 
become impacted between the upper wall of the urethra and two large 
c-alciili, contained in the dilated sinus of the bulb ; and as these could 
be easily felt, I cut down upon and removed them, and left the catheter 
in the bladder for thirty-six hours. 

Sir Astley Cooi)er and others have recommended us to extract 
calculi from the urethra by means of an instrument formed for the 
])urposo with expanding prehensile blades. But it is difficult to open 
tliese blades when in the urethra, so as to grasj) the stone, and even if 
we succeed in this, it is difiicult to effect extraction ; so that this mode 
cannot always be trusted to. The best i)lan is to j)ress the calculus 
forwards to as near the meatus as possible, and then eject it, or, if too 
large, enlarge the orifice by incision. If it be placc»d farther back, then 
fix it in front of the bulb, and cut down upon and extract.it. 

In cases where the calculus occupies the prostatic sinus, I would 
be now inclined to push it back with the sound oi catheter into the 
liladdcr, and then seize and crush it with the lithotrite. 

Retention of urine may arise fiom iiijuiies of the urethra or bladder, 
but these injuiies and their treatment have been already discussed. 

Another cause of retention of urine is PAUAiiYsis thk Bladdeu. 
This aiises from affections of the nervous centies. It may occur, like 
jiaralysis of other parts of the body, without any apj)arcnt immediate 
cause, or it may aiise as a direct result from injuiies of tlie spine. 
Cases of the latter class seldom do well, for the injury leads to changes 
in the mucous membrane of the bla<lder, wliich, in their turn, lead to 
decomposition of the urine contained in it, and this again to a low form 
of infiammation in the coats of the bladder, which often causes a fatal 
result. 

Paralysis is the simplest case iii ■which tlie introduction of a catheter 
is necessary, for if there lus been no previous stricture the urethra 
continues in its normal condition, and tli(*re is no obstruction to the 
jiassage of the instrument. A large size of catlieter should therefore 
be used. No. 10 or 12. It is p^^ssible, howe\er, to r(‘ate difficulties 
even in connection with such cases as these, unless attention be paid to 
the position of the parts. !f the instiument be passed too far down, it 
is apt to get hitched on the sinus of the bulb, just in front of the 
anterior layer of the triangular ligament, and if it bo pushed too far in 
the same direction, a false passage will be raa<le through the spongy 
portion of the bulb. If, on the contrary, the turn be made too soon, 
the point of the instrument comes into contact with the pubes, on the 
anterior margin of the 02 )einrig in the triangular ligament, and that 
constitutes another difficulty. Tlio point should be directed ratlier 
towards the right side of the urethra, and bearing lightly on its upper 
wallp until it is pretty well back in the perineum, and then gradually 
depressed by m^ns of one finger placed on the ui)per surface of the 
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itoA r# If any :obstructfe>n' l)e met, with, the eatheter. 

«hou!d be withdrawn a little^ and then passed rather towaids the 
opposite side., The curve of the catheter should not be too large. In 
introducing it, the more lightly it is held the better. It should be 
guided gently, and not forced in any degree. If these points be^ 
attended to, there will bo no difficulty in introducing the catheter into^ 
a paralysed bladder. 


Paralysis of the Bladder does not occur so often as is supposed. 
Many cases so called are simply instances of Atony op the Bladder, 
the result of over-distension of its muscular fibres, and not attended 
with actual loss of nervous i>ower in the organ. In many such cases 
the enlarged outline of the bladder may be visibly traced on the abdo- 
men, and in most, hut not all, it may be audibly traced by means of 
percussion. The bladder may be irritable from other pre-existing 
causes, therefore wc must not be misled by expecting to find that the 
degree of irritation will always be in direct proportion to the amount 
of distension. 

When we pass the catheter in a case of an enlarged atonic or 
paralysed bladder, we are apt to be disappointed with the compara- 
tively small stream which results. This is due to the want of con- 
trjictile power in that organ, for it does not propel its contentSi as a 
healthy bladder would do, and what little force the stream possesses is 
due more to the action of the abdominal muscles than to any other 
cause. Pressure over the distended viscus causes the urine to flow in 
full stream. Under the use of the catheter the atonic bladder gradu- 
ally regains tone, and eventually contracts, and em]>ties itself normally. 
In the slighter cases of retention the bladder should be stimulated to 
action by sinapisms over the spine and upper part of the sacral region, 
and heat should be applied to the lower part of the abdomen. The 
patient should be admonished to pass water frequently, so as to pre- 
vent large accumulations in the bladder, and then it will more readily 
regain its power. 

Amongst the more common of the causes of retention of urine, 
PrsEASES OE THE Prostate Gland are of great importance, and the 
different conditions require careful attention. These are simple hyper- 
trophy, chronic or acute prostatitis, or malignant disease. Acute pros- 
tatitis is met witli occasionally in young people, and may be the result 
of exposure to cold, gonorrhea, or the use of instruments. It is char- 
acterised by the ordinary symptoms of inflammation, one of which, the 
,mdlmg^ gives rise to an additional symptom — that of obstruction to 
the flow of urine. On examination by the rectum, the gland will bo 
felt enlarged*, and very tender to the touch. 

What we have to deal with in this case, in the first instance, is the 
retention of urine, and you may well imagine that in such circum- 
stances the passing of a catheter is attended with great pain, as well as 
danger, and this applies also to scrofulous disease of the prostate. If, 
therefore, any other means of relieving the bladder can be devised, they 
should be adopted. Opiate enemata and the warm^^bath should be 
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fried ; if these fail, the patient should be put andim: 
the urine drawn off with the catheter. A medium-sused eatfiet^ tfi^ 
No. 7 or 8, is likely to be attended with least risk. Hiis, if skiiftdly 
managed, will effect the desired result. Afterwards leOches should be 
applied to the verge of the anus, an opiate suppository inserted, bromide 
of potassium with camphor mixture ordered, and hot fomentations 
applied continuously to the perineum and lower part of the abdomen, 
to allay irritation and inflammatory engorgement. Should suppuration 
occur, and the abscess be felt pointing towards the rectum, do not open 
it through the rectum, but cut down in the perineum. Very often 
the abscess bursts during the passage of a catheter, and a stream of 
pus escapes with the urine ; but such a condition is to be avoided if 
possible, as the urino gets into the abscess cavity, considerable irrita- 
tion results, and not unfrequently a chronic fistulous condition is 
established. 

In elderly or old men, the prostate gradually becomes enlarged and 
rigid. This enlargement gives rise to an altered position of the pros- 
tatic portion of the urethra, and hence to a difficulty in emptying the 
bladder. In such cases the retention occurs mostly in fits, and con- 
tinues for about a fortnight. During these periods of exacerbation, 
the patient requires to have his urine regularly drawn off. At other 
times during the intervals, the patient has more frequent calls to pass 
urine than formerly, and he is able to pass it without assistance — more 

slowly than usual, however, and gener- 
ally without completely emptying the 
bladder. 

Tlje periods of exacerbation occur 
generally in spring and autumn, .the 
damp chilly seasons of the year. They 
are usually accompanied by irritation 
of the bladder, and the urine is often 
loaded with phosphates and urates, to- 
gether with a secretion of ropy mucus. 
In patients of arthritic diathesis, the 
uric acid is often deposited in veiy 
large quantities, often alternating with 
the phosphates, and the affection fre^ 
quently corresponds to an attack of 
gout. 

In enlarged prostate the obstruction 
is not due entirely to the enlargement, 
but partly also to the altered position 
of the urethra, the axis of which is often 
curved and distorted by the irregular 
swelling of the substance of the prostate which impinges upon it. Tte 
prostatic part of the urethra, which normally is little more than an inch 
long, becomes dilated, elongated, and its axis altered, owing to the en- 

Fig. 227. Outline sketch of great general enlargement of the prostate gland, show- 
ing the relation of the bladder, which is pushed up above the pubes ; also the 

alteration in the course and length of the proststic urethra. 
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tATg^QuI tdr tlie gland. The poaition of &b bladd^ becomes altcarei^ tibe 
superior fhndus being elevated out of the pelvis, whilst the posterioT part 
of the prostate itself is projected upwards within the bladder, the bas-fond 
or inferior fundus of which forms a sort of c/uil-d&-mc behind the glnd. 
Owing to this condition, the urine is passed slowly, and tends to 
dribble away after it has ceased to flow in a stream. In treating the 
irritable bladder in cases of enlarged prostate, it requires to be washed 
out from time to time with a weak solution of carbolic acid in water 
(1 pa^t of the acid to 100 of water), as the urine lodges in the pouch 
behind the gland, and becomes decomposed and ammoniacal. DeOb- 
stments, as iodide of potash, may be administered, and the patient 
should be directed to guard against exposure, especially durin&c the 
cold seasons. 

In some cases the prostate gland may be enlarged on one side only, 
or one lateral lobe much more than 
the other. Or its body, formed by 
the tyro lateral lobes, may be very 
nearly of its normal bulk, that 
is, about the size of an ordinary 
chestnut, whilst its central and 
posterior part may be altered in 
size, form, and direction, consti- 
tuting enlargement of the thUd 
lobe. A portion of the central 
part of the gland protrudes, so as 
to form a sort of valvular projec- 
tion into the bladder over the 
orifice of the urethra, and, when 
inflammation or engorgement 
occurs, the urine is prevented 
from passing out. In some in- 
stances this projection of the third 
lobe is almost pedunculated in 
form, so that when the urine is 
pressed down by the contraction 
of the bladder, tlie projection is 
forced before it against the opening of the urethra, and closes it like a 
valve. 

In other cases, again, the gland is not so much enlarged as very 
dense and elongated, with its thickest portion lying above the urethra. 
When this rare form of enlargement of the gland occurs it becomes 
very much elongated, and the prostatic urethra is stretched almost to 
a straight line upwards, at an acute angle to the membranous portion. 
As I have mentioned, a larger portion of the gland-substance lies on 
the pubic than on the sacral aspect of the urethral canal. If we ex- 
amine such a prostate from the rectum, and at the same time have an 
instrument in the bladder, we feel no great enlargement of the gland. 

Fig. 228. Sketch showing enlargement and projection of third lobe of the prostate, 
size of the body of the gland is normal. The projecting lobe acts as valve, pre- 
venting U’ee micturition. 
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On the contrary, m feel that the finger is nearer the 

usual, but we also feel that the gland-substance is elongat^ 

stretches up beyond the reach of the finger. ' 

Another and very diffei^nt condition from any of the foregoing is 
sometimes met with, namely, enlargement of the gland, attended with 
]>eculiar symptoms. It may occur at any period of life, but is most 
common in people above middle age. The symptoms supervene rapidly. 
There is excessive and constant pain, frequent desire to make water, 
and much blood and d4bris are passed by the urethra. On examining 
by the rectum, the gland is felt enlarged, but soft. On introducing 
a catheter, in passing it through the prostatic part of the urethra, 
it seems to sink through a soft mass, and bleeding, occasionally very 
profuse, occuTR after withdrawing the instrument. There is great 
local irritation, the constitution sympathises, and the patient becomes 
cachectic. These conditions are symptomatic of fungoid tumour, or 
malignant soft cancer of the prostate. We also more rarely meet 



with carcinomatous disease of the prostate, attended in its later stages 
with most agonising symptoms. 

In treating cases of prostatic disease, if wo had merely to relieve 
the retention of urine their treatment would be attended with no great 
difficulty. But although in most cases of enlarged prostate we have 
the state of complete retention occurring after exacerbations caused by 
cold, errors of diet, and frequently coming on at certain seasons, as in 
spring and autumn, yet the patients generally suffer more or less con- , 
tinually from irritable bladder or chronic cystitis. The bladder, 
some cases, is never thorouglily evacuated, and the urine is apt to bd** 
come decomposed, and to keep up or increase the irritable or infl&m^ 
state of the organ. In treating such cases, therefore, we must attend 

Fig. 229. Sketch of a very rare form of onlargod prostate, with great elongation and 
altered course of the prostatic urethra. The Larger portion of the prostate is on the 
upper or pubic aspect of the canal of the urethra. When a catheter was introduced 
there was little thickness of the prostate to be felt from the rectum. The walls of the 
bladder are seen to be greatly hypertrophied, and a large cyst or pouch projects ^ 
posterior and inferior aspect. 
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to tlie g^eial atafce of the patient The use of tbe hip>l^h and w&rm 
fomentations nver the abdomen are beneficial, and the urine must be 
frequently e^Kamined, as it should be in all cases of urinaiy disease. 

If reWtion of urine be present when we are called to the patient, 
we must relieve that at once by the use of the catheter. We must not 
be thrown off our guard by the statement that an instrument has been 
used, and that there is no water in the bladder, as only some blood 
came away, for in that case we^may safely conclude that the catheter 
has not been in the bla<lder, but has made a false passage through the 
urethra, or lodged in the dilated prostatic urethra. In some instances 
you may even get away a little water from this prostatic portion of the 
canal, which is often dilated into a small pouch containing the urine 
which overflows from tlie distended bladder, and this urine, flowing by 
the catheter, might mislead into the belief that the catheter had entered 
the bladder. We are often told that the patient is constantly mictur- 
ating, so that there can be nothing in the bladder ; but in all cases we 
should examine the abdomen by percussion and palpation, as that will 
show the true state of the bladder. We cannot feel the bladder from 
the rectum when the prostate is veiy much enlarged, because it is 
thrown up from the pelvis ; but we cau always feel it from the ab- 
dominal parietes. Where #here is the least doubt we should pass the 
catheter, and satisfy ourselves as to the real state of matters. 

In most cases of enlarged prostate an ordinary catheter will answer 
well enough. Before using the instrument the alteration in the rela- 
tion of the parts should be noted, and the great liability to spasm 
should further be borne in mind. A full-sized round-pointed catheter 
will enter most easily, but it must be passed carefully and gently. On 
coming to the prostatic part fof the urethra we depress the handle 
rather more than usual, so as to elevate the point of tlie catheter. If 
it bo obstructed in the mesial line, direct the point to one or other 
side in case it be a lateral enlargement, but do not use force. An 
ordinary catheter, however, may not be able to reach the bladder when 
there is great enlargement of the prostate, and in these cases we should 
use the prostatic catheter, which is about thirteen inches in length, 
and which has a different curve from the ordinary catheter. The 
curve is much more abrupt, and the instrument is longer from the 
curve to the point than the ordinary catheter. Its size should generally 
bo large, No. 10 or 11 of the catheter gauge. 

In cases where there is any real difficulty from great enlargement 
of the gland, the prostatic catheter passes much more readily, and will 
reach the bladder when an ordinary one may fail to do so. There is 
no more risk in using it than the common catheter, if it be passed 
pfoperly. We must recollect the greater length from the curve to the 
point, to keep it bearing gently against the upjjer wall of the urethra, 
as we pass it onwards, not letting it get too far down in the perineum, 
hooking it up under the pubis as it were, then depressing the handle, 
and using very little pressure to guide it onwards and upwards. In 
this way the instrument may in general be readily passed into the 
bladder. 

Another method of emptying the bladder in cases of enlarged pros- 
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tate, is to use a gum^clastic catheter with a stilette. We use* it with 
an ordinary curve at first, and pass it down into the membranotte^ then 
into the prostatic part of the urethra, onwards to the obstruction. W© 
then withdraw the point of the stilette. This increases the curve of 
the catheter, and tilts its point over the obstruction, and thus it some- 
times enters the bladder, when a silver catheter will not pass so readily. 
When there is any real difiBculty, however, though we may succeed 
occasionally with a gum-elastic catheter by the manoeuvre above de- 
scribed, I think that the silver prostatic catheter is the safest and the 
best, as we can guide its course. I occasionally use the elastic catheter 
when, from previous experience in a case, I know that there is a 
valvular obstruction from projection of the third lobe of the prostate. 

The vulc.anised or soft bulboiis-poiiited india-rubber catheter is very 
useful for some purposes. In country practice, where we cannot always 
visit our patient frequently, the vulcanised india-rubber catheter is 
most suitable, as it can be left in the bladder with much greater Si^fety 
than the gum-elastic or the silver instrument. Again, whilst it is not 
always safe to allow patients to use a eatlietcr themselves in prostatic 
disease, yet with a vulcanised india-mbber catheter, from its softness, 
they can do tliemsclves no harm even if they fail in getting the instru- 
ment into the bladder ; care, however, m^fct be taken not to allow it 
to slip into the bladder. It should nc»ver be used, however, when there 
is any laceration of the urethra. Tins very soft instrunient must be 
introduced bit by bit, ])ecause, if we take too much of it ifi hand at 
once, it bends upon itself. It should have considerable resistance at 
the point, and tlie eye should be small, so as to obviate the bending of 
the ])oint on itscdl near the eye. 

Besides the mere mechanical treatment in prostatic disease, I have 
already said that we must also attend to otlicr things. Having re- 
lieved the urgent condition of retention, we then din’ct the patient to 
take some strong decoction of Paremt brava^ or the infusion of Triticum 
repens, to allay irritation of the bladder and urctiira. If the urine be 
loaded with mucus, the infusions of biiclin or uva-ursa sliould be given, 
either alone or with the paroira. We must also examine the urine to 
see whether it is ])liosphatic, or if it merely contains plios])hatos from the 
prostatic irritation ; and we must bo careful to make tliis examination 
occasionally, at short intervals. The first uniic drawn off after retention 
will probably be aramoniacal ; but if it be generaUy acid, bromide of 
potassium in camphor mixture, either alone or in combination with small 
doses of iodide of potassium, nnay he given with advantage. The tend- 
ency in prostatic disease, however, is for the urine to become alkaline, 
and therefore we should be very cautious in giving alkalies too freely. 
We often require to give some nitric or nitro-muriatic acid to reliev%tQ6 
irritable state of the bladder caused by the presence of phosphatic or 
ammoniacal urine. In the earlier stages, and when no uraemic symp- 
toms are present, opium or belladonna, in the form of suppository, will 
sometimes relieve the pain and irritation, and the use of leeches to the 
verge of the anus, with warm fomentations to the perineum, and sina- 
pisms over the loins or sacrum, will occasionally relieve the congestion 
of .the prostate. Iodide and bromide of potassium have been much usel^ 
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as not merely relieving :^jmpt»)ms but as diminishing tlm 
wnlirgsment of the prostate, but I cannot say I have ever seen much 
b^e& from their use, except in allaying the irritation of the parts. 

1 have alluded to the necessity for washing out the bladder in cases 
in which that organ does not fully evacuate its contents, and where, in 
consequence, the urine becomes decomposed and ammoniacaI, .with a 
view to prevent the irritation caused by the stale urine. Washing out 
and injecting the bladder with certain solutions is also indicated for 
the cure or alleviation of chronic cystitis, or irritable bladders attended 
with punilent .or muco-pumlent deposit in the urine, so frequent in 
prostatic disease. In such cases I can strongly recommend washing 
out the bladder with carbolised water (1 part to 100) until the fluid - 
comes off clear, or nearly so, and then injecting a weak solution of 
borax with glycerine (4 grains of borax and 5 drops of glycerine to 
each ounce of water), and leaving some of this solution in the bladder. 
In cases where the urnie is persistently alkaline, a little of the car- 
bolised water should be left in the bladder instead of solution of bonix, 
after hav ing used a dilute nitric acid lotion, one or two drops to the 
onneo of distilled water. I generally use tlie ordinary catheter and 
small india-rubber bag, in preference to the double catheter, so that the 
fluid may somewhat distemf the bladder, and so come in contact with 
its entire mucous surface. 

In the later stages of prostatic disease, albuminuria with deficient 
excretiom^f urea may arise from organic disease of the kidneys. The 
complication is important, and should be borne in mind, as it exercises 
an important bearing upon our treatment. Glycosuria, also, occasion- 
ally occurs, and requires special treatment, both dietetic and medicinal, 
but as a rule the ortliodox diet should not be too rigidly enforced, as 
the stornacli is apt to be deranged and the health suffers. Sometimes, 
associated wdth the glycosuria, a deposit of uric acid occurs ; such a com- 
plication is very troublesome, and the diet must bo arranged accord- 
ing to the pi’ominence of either symptom. 

In the more advanced stages of prostatic disease, attended with 
constitutional disturbance, we must }>e very cautious in giving opium, 
for there is a tendency to ursemiti, and the use of that drug is attended 
with danger, for the symiitomatic coma of ursemia is very similar to 
that of opium-poisoning, and even a small opiate may determine an ^ 
unfavourable issue, by increasing the tendency to coma. Henbane is 
preferable in such cases, when we require to use an anodyne. The 
means I have mentioned relieve the congestion and the irritable state 
of the bladder and kidneys, and then, in most* cases, by the use of 
simple diluents, or of acid or alkjUine drinks, according to the state of 
the urine, the general condition of the urinary organs is improved. 

The diet should be nutrient, but not too stimulating. The best 
stimulsmts are tlfe light Klicnish wines or claret, for they do not tend 
to irritate the bladder as most of the red wines do ; they also prevent 
the urine from becoming alkaline, and are slightly astringent. 

If there be any malignant disease of the prostate, or if, in any case, 
^ere be much discharge of blood from the bladder, ^Uic acid, in* 
^j^ain doses every three or four hours, may be given with very great 

4 c • 
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gouty patients,. I have found beneficial effects from the use of colchie^ 
wine in small doses of eight or ten drops, either alone or along wiito 
bromide of potassium, taken at bed-time for a week or so, about the 
time when the exacerbation of the disease generally shows itself, or 
when there are any uneasy symptoms, as it will often ward off the 
attack. Indeed, I have known cases of patients in whom fits of reten-r 
tion were completely prevented by this remedy. 

In cases of malignant disease we can do nothing but try to palliate 
the sufferings of the patient by means of opiates. Avoid irritation by 
too frequent use of the catheter, and an*est haemorrhage, should it 
arise, by means of gallic acid or ergotin. 

In cases of retention from enlarged prostate, when we are foiled in 
passing the catheter, how are we to draw off the urine? In such cases 
it has been proposed to puncture the bladder from the rectum ; but in 
any diseased prostate, where the enlargement is so great that ]>uncture 
would be warrantable, we cannot do it from the rectum, because the 
bladder is raised out of the pelvis by the enlargement of the gland, and 
we are unable to feel or reach the part of the bladder above the pros- 
tate, where it is uncovered by the peritoneum. Hence, if puncture of 
the bladder is to be adopted, it must be f)erformod in the linea alba, 
immediately above the pubes. In cases of enlarged prostate the bladder 
is not so likely to subside behind the pubes as in the high operation for 
stone, because it is kept in its elevated position by that condition of 
parts ; and here, therefore, we may introduce a trocar and canula with 
comparative safety, and then pass a large gum catheter through the 
canula, and leave it in the bladder. The opening so made may always 
continue pervious, as I have known in one case, whore the patient 
made water through the anterior abdominal parietes, and lived in com- 
fort for many years. In such cases a continuous mucous surface forms 
from the bladder towaitls the skin in tin’s locality. The operation, 
however, is not a satisfactory one ; it is attended with some danger, 
and there are few who would consider it comforUiblo to bo compelled’ 
to micturate through the front of the a])domen. Besides, the oj>eraiion 
is not necessary, for 1 think that wdth care and perseverance we should 
always succeed in passing a prostatic catheter, if not an ordinary one. 

Sir Henry Thompson has recently advocated a modified puncture of 
the bladder above the pubes in those cases in which the patient has 
always to use the catheter to empty the bladder. By this meaiis he 
I>roposes to avoid the irritation caused by frequent catheterism, and to 
render the patient moi^ft comfortable. The practice is by no means free 
from risk ; the few cases whicli Sir Henry gives in illustration are not 
encouraging. 

If, however, the natural passage be completely closed in, or dis- 
torted so that we cannot introduce an instrument, the preferable 
method in my opinion is to make a false passage through the prostate. 
A new and more direct canal is thus formed, and great benefit experi- 
enced. By passing a catheter, and guiding it carefully into the first 
portion of the prostatic part of the urethra^ then, by attention to the 
axis of the pelv^, making it pass into the bladder by forcing it throupi 
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mew canal wiH be opened in a much more direct line— 'the urine wiU 
wntinne to pass through it, and the canal will remain permanently 
open. This method should only be adopted when we cannot pass a 
catheter through the ordinary passage It is safer and more satis- 
factory in its results, however, than puncturing the bladder above 
the pubes, and is much more likely to relieve the retention perma- 
nently ; and I believe it to be even safer than continued efforts to find 
the natural canal, when there has been much rough treatment with 
the catheter. 
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Kktention of Urine fhom SrHirritRn of the Urethr\ — Spasmodic or Congested 
Strif'ture : Trr ainieut —Organn* Strictnn — Anatomy of the male Urethra — Patho- 
logy of Urethral Siricture— Morliid Clianges in other parts of the Genito-urinary 
Oigatia aiising troin Stricture — Fistula in iVrineo. 

rERTlAPS tho morft fr(‘quenfc and dangerous cause of retention of urine 
is contraction of the canal of the urethra, leading to ol)struction, and 
constituting Stkicture of tuk Urethra. The urethra may bo con- 
tracted either temj)orarily from some irritation leadhig to spasm and 
engorgement, or from true organic stricture, resulting from inflammatory 
aliections, such as gonorrluea, leading to consolidation and contraction 
in the parts. To tlic former of these kinds of constiiction — the func- 
tional, S])asmodic, or engorged stricture — the term stricture should 
scarcely be ap])liod. It is a mere temporary contraction, for there 
exists no real stricture. It arises in most cases from some irrita- 
tion or inflanimalion about the neck of tlie bladder, as in gonorrhtpa, 
when the prostatic part of tlie urethra becomes irritable and the patient 
is constantly passing water over it, or from exposure to cohl, or after 
some debauch. Tlie bladder becomes distended, and the patient I'an- 
not pass water at all — the penis is semi-erect — the spongy i)art of tho 
urethra is engorged, and there is a feeling of contraction and irritation, 
'and intense pain and spasm about the rectum and neck of the bladder, 
with spasmodic attempts to make water — the patient striving in agony 
to pass a f(*w drops of urine. In such casr^ the patient may suffer to 
such an extent from tho retention tliat we may require at once to use 
a catheter to lelieve him; we ran.t, howev(*r, be very cautious in 
using it, anil ompl(»y means to allay the pain and irritation when 
passing it. 

In a very large majority of cases, however, the symptoms of reten- 
tion arc not so urgent. • The pa *n and the desire to pass water are very 
marked, but the real distension of the bladder is not great. In suejh 
c ises, where we have to deal with inflamed and congested and irritable 
jjarts as causing the obstruction, the introduction of an instrument really 
keeps up the irritation. Wo should therefore, if possible, avoid using 
a catheter, and rather put tho patient in a warm bath and give an 
opiate enema. When the patient is in the bath pour cold iced water 
on the penis, and the spasm will often pass off*, and the urine come 
away without tho necessity of passing a catheter. Then, by attention 
to the general health, giving bromide of potassium and diluents, and 
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potting the patient on antiphlogistic regimen, the tendency to the re- 
tention is overcome. These means should dways be used first, for 
even if the retention still continues, and the use of a catheter becomes 
necessary, they render the introduction of the ins^ment easier. When 
these means fail to relieve the patient, and we require to use the 
catheter, we should give the patient chloroform, and apply cold or iced 
water to allay the imtahility of the penis, wliich is engorged, con- 
gested, and consequently semi-erect, thus rendering catheterism difficult. 
In such cases there is not merely spasm, but also engorgement of the 
textures, and the catheter is very liable to cause bleeding, for the 
swollen mucous membrane is very apt bo be lacerated, and the slightest 
abrasion in this state causes profuse bleeding from the urethra. We 
then take a No. 7 eatheter, dip it in warm water, oil it well, and pass 
it carefully along the urethra as far as the bulb. If we meet with any 
obstruction we should withdraw the point a little, draw the i»enis for- 
ward uj^on the instrument very gently, and it will then pass in ; Init 
the condition of the prostate and neck of the distended bladder will 
cause some obstruction at the vesical entrance, for the parts there are 
very much swollen, the neck of the bladder is elongated, the axis of 
the membranous portion of the urethra is consequently altered, and we 
therefore require to depress the handle of the instrunn*nt more than is 
customary to make the point enter the bladder. After once relieving 
this organ, we must try to avoid using the catheter again, as every 
introduction of it excites fresh irritation. We should wash out the 
bladder with a weak tepid solution of borax or carbolic acid, and then 
insert an oi)iate suppository, and give bromide or acetate of potash, or 
aerated potash water, or camphor mixture, and apply warm fomen- 
tations or poultices above the pubes. When there is much engorge- 
ment we may apply leeches to the verge of the anus, to relieve vascu- 
lar congestion, and this is attended with marked benefit in relieving 
the local irritation. The regimen should be strictly antijdilogistic. 

True OiiOANic STRicruiiE of the urethra is one of the most im-. 
portant of surgical diseases, and one which, i)erhaps more than any 
other, requires skill, exi)(3riencc, and tact in regard to diagnosis and 
treatment. This morbid condition may be defined as a diiiiiimtion of 
the calibre of a {jortion of the canal of the urethra, due to the deposi- 
tion and organisation of inflammatory products, cither into the textures 
surrounding the mucous canal or on its free surface, leading to per- 
manent and even progressive contraction, attended with more or less 
obstruction to the passage of urine. 

To give distinctness to our views as Ip thS usual sites of organic 
stricture and other important points in relation to its diagnosis and 
treatment, I must advert very briefly to the anatomical divisions of 
the urethral canal. If we trace this canal as it emerges from the 
bladder, we find it passing through the substance of the prostate gland, 
from above, downwards and forwards. This part of the urethra is 
wide, and closely connected with the substance of the prostate. Its 
floor ptesents foramina in which are openings of the prostatic ducts, 
and in the centre we have a raised line, terminating anteriorly in the 
ferumontanum, in which the common ejaculatory ducts of the vesiculm 
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scminales aud vasa deforcntia open ; so that the jimcous membrane is 
pretty firmly attached to the adjacent prostate. This prostatic portion 
of the canal is about 1 inch and 2 linos in length. The membranous 
portion of the urethra is the shortest portion of the canal, and tra- 
verses the interval between the two layers of the triangular ligament in 
a somewhat oblique direction from behind forwards, and from above 
downwards. If wo measure tliis portion, where it lies between tbe 
layers of the triangular ligament, its length is 6 linos, or if wo regard 
it as extending from the apex of the ]>rostate to the l)iill) of the urethra, 
its length is 7 J or 8 lines. I'lie portion lying between the layers is 
wide, dilatable, and only loosely connected with the vascular and mus- 
cular tissues which surround it. Wliero it traverses the opening in 
the ligament it is closely aAacbed to that resist btnicture, is nar- 
rowed in passing through the opening, and receives an expansion of 
the fascia which is continued over the bulb, an<l gradually lost upon 
the spongy portitni. When the urethra emerges From the oixuiing in 
the triangular ligament, it comes in contact, and becomes intimately 
connected tliroiigliout its course, with a peculiar vascular er(*ctili' tissue, 
which, commencing in a pendulous or bulbous fonu near the urethral 
opening in the tiiangular ligament, terminates by forming tin* ghms 
penis. This spongy portion of the urelhr.i, as it is tenmd, is by far 
the longest part of the canal, its usual length ludiig indies, })ut it 
varies not only in different sulqccts, but acc<)rding to the state of the 
penis, as will be seen by n‘fcr(mce to the rt‘sults of my measurements 
of the urethra. The mucous canal, conesponding to the sjxmgy 
texture, ju'esents some points worthy of our notice in lefereiice to their 
surgical bearings. A.t the part where it corresjMmds to the bulb its 
lower wall or floor dilates into a bimis, wliich liob farther back in ihe 
])eriiieum than the urethral oj»ening in the triangular ligament, ami 
hence au instmnieiit has a tendency to ]>asb into this sinus of tli(* bulb, 
and in sucli a case, when the handle ib <lepressed tlie point hitches in 
the biiiiis below tlie iiiargiu of the opening. Into iliis biiiiis also the 
ducts of (’*ow|)er*s glands open, a fact which we icquiro to keep in 
mind in reference to some forms of perineai ii;»tula. Along the whole 
mucous surface of the urethra are niimenms small lacuna'. Near the 
orifice the mucous surface })rescnts a very large lacuna, which somo- 
iiines gets the blame of entangling the point of the catheter. Where 
the urethra opens in the glaiis ])uiis it is contracted and compressed 
laterally. The calibre of the canal at the orifice is even smaller than 
where it ])asses througli tlu triangular ligament, so that it may serve 
as a gauge for the size^ of ins uiment wJiicli should pass easily along 
the rest of the canal, unless there be some abnormal cause of obstruc- 
tion. To ascertain the c'xact measurements in length of the different 
portions of the canal, 1 a(l()j)te<l the following ydan — as combining the 
advantage of anatomical precision, wliih* at the same time the relation 
of jmrts is maintained exactly as during life. The prepuce being well 
drawn forwards ovi'r the glaus penis, two harelip needles were thrust 
through it near its orifice, and behind the needles a strong waxed 
ligature was firmly tied, so as com])lotely to constrict the prepuce in 
front of the glan^ penis. The bladder and urethra were then mode- 
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?ately distended with alcohol, injected slowly by the ureter, and placed 
in a covered vessel filled with alcohol. After the textures have £his 
ineans lieen hardened, a careful section of the bladder and urethra can 
be made, without disturbing the natural relations or curvature of the 
canal, and thus not only may correct measurements of the whole Jength 
be obtained, but the definite length of theP spongy, membranous, and 
prostatic portions, their relations to each otlier and to surrounding 
parts, together with their depth from the surface of tlie perineum, can 
be accurately determined. I have made many such sections, and have 
taken casts from them. In very fresli, firm subjects, the section, as 
far as regards the* urethra, can be well enough made without hardening 
with alcoliol. We may here subjoin the results of the measurements 
so taken. These were taken by means of a piece of thin waxed cord 
laid along the canal, and following its curve. 


1. Measurements of urethra ; parts in natural condition, penis rest- 
ing on right groin. 


Totiil Icn^^th of urethra from meatus urmariiis extennis to anterior border 
of uvula vesica), 7 inches 11^ lines, <»r almost 8 inches. ^ 

Spongy portion. — From meatus extemus to cominencemeufc of mem- 
branous i)ortion at its entrance into the anterior layer of triangular 
ligament ........ 6 inches 4 lines. 

Membranous i)ortiou. — Froiu^its entrance at the ante- 
rior to its exit at the jiosterior layer of the tiian- 
gular ligament, half an inch, or . , . 0 „ 6 „ 

Trostatic portion . . . . . • . . 1 „ l| „ 

Total length . • 7 „ IlJ„ 


Measurement of the walls (jf the membiaiious portion between the layers 
( U[>pcr wall . . . 5 lines. 


of triangular ligament 


( Lower wall, | inch, or 


4 


II. Measurements of urethra ; penis previously injected \vith wax, 
so as to represent the erect condition. 

Total length of urethra, from meatus externus to anterior border of uvula 
vesicsB, 9 inches. 

Spongy pmtinn to orifice at anterior layer of triangular ligament, 7| ins. 

Membranous portion . . . . . . . -in 

Prostatic portion ^ » 

Total* . . . „ 

The exact measimiments of the width of the urethra are very diffi- 
cult to obtain ; our results can be but approximative. The best plan 
is the old one, of taking casts by filling the bladder and urethra with 
wax or fusible metal, and so obtaining the width of the canal at differ- 
ent points when dilated by a moderate and equal fluid pressure. 

Finally, as regards these anatomical hints, I would merely remind 
you that besides voluntary muscles related to the urethra at dififerent 
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parts of its course, modern invsfetigations have shown that ' 

melnbraneis closely connected by its submucous tissue mtk in voi^ntagr 
muscular fibre in every part of its course, not existing, howevel*, 
equal quantity throughout, and at some points interlacing with portio& " 
of the. yellow elastic tissue. 

In regard to the genefal course of the urethra, — if we look at the 
canal when the penis is pendulous, we see it has a double curve like 
the letter S> but the anterior curve is effaced when we stretch the 
organ, as in introducing a catheter, and then there only remains a very 
gentle curve from the bulb backwards and upwards through the mem- 
branous and prostatic portions of the canal to the bladder ; but the 
direction of this curvature is liable to change, in consequence of alter- 
ation in the size of the prostate, or from dragging and elongation of 
the parts consequent on great distension of tlie l)la<lder. 

If we now examine pathological specimens of cases of stricture of 
the urethra, we find that two portions of tlie canal are almost exempt 
from this alteration. I have never seen, ami do not know of, a sin^e 
specimen of stricture situated in the prostatic portion of the canal, and 
strictures of tlie membranous portion are very rare indeed, except as 
the result of wound or injury. I have not as yet, in any collection I 
have examined, been able to find a specimen of organic stricture in that 
part of the membranous portion which lies free between the layers of 
the triangular ligament. Practically, therefore, w(? may say that stric- 
tures are almost limited to the spongy [lortion of the urethra, and per- 
haps the point of junction between it and the nu‘nibranoiis portion at 
the opening in the anterior layer of the triangular ligament. If we 
examine the parts of the spongy portion of the urethra where strictures 
are usually situated, we find that by far the most frequent site of stric- 
ture is in what may bo termed the bulbous portion, extending for about 
an inch in front of the bulb back to the ui>eniiig in the ligament, the 
most frequent site being about half an inch in front of th(i pendulous 
bulb. The next most common site of stricture is from an inch to two 
inches from the orifice of the urethra; whilst the third, almost as com- 
mon as the last-mentioned site, is immediately in front of the scrotum, 
nearly corresponding to the flexure of the penis when pendulous. The 
statement, frequently met with in surgical works, that the most usual 
site is in the membranous portion of the canal, is the result of an iil- 
definite idea of its position derived from passing an instrument in the 
living subject. 

The pathological condition, as already defined, cohsists essentially 
in the deposit and orgjgiisation of new material, causing contraction or 
obstruction of the canal. The morbid condition, however, is so modified 
by the position and extent of the deposit, and consequent alteration in 
structure, as to give rise to the different forms of stricture. These may 
be classified under two lieads — 15/. Contractions of the canal of the 
urethra caused by plastic deposit external to the mucous membrane, 

, into the submucous tissue, or involving the other textures, and causing 
consolidation of the spongy erectile structure to a greater or less extent; 
2 d. Contractions or obstruction of the canal due to the deposit and 
orgij,nisation of plastic material on the free or internal surfa& of the 
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mWus membraaie, whether in the foi4h of lateral fblds of false, mem* 
bmie, thread-like bands of lymph, or false membrane stre^hing between 
^e surfaces, or projecting wart-like masses. 

^ Strictures arising from organised plastic deposit on ihe submucous 
aspect of the canal are by far the most frequent. The plastic lymph 
causing the contraction may be very limited in breadth, but may be 
deposited so as to include the whole circutiiference of the canal at the 
affected point ; and as it becomes consolidated and organised, it forms a 
firm circle round the exterior of the mucous canal, constituting what 
is termed the annular stricture. This form of contraction may occur 
at any part of the passage, but is most frequently met with in stric- 
tures situated in the anterior regions of the urethra, and especially in 
those about two inches from the orifice. In such circumstances we 
can feel a little hard mass from the exterior ; and when a solid in- 
strument is passed fairly through such a contraction and along the 
urethra beyond, the narrow ring of consolidation is very distinctly 
defined, and can be felt by the finger. On examining the constricted 
point in a morbid specimen of this natui'e, we find the submucous 
tissue, and also frequently the spongy texture, consolidated and altered 
by the new material. On trying to raise the mucous meifibrarie by 
dissection, we find it firmly adherent at the constricted point, and 
under it a somewhat flattened band of white fibrous tissue, which is 
usually very elastic and resilient. In other instances, as in strictures 
near the bulb, the new deposit generally involves a gi*eater exteiit of 
the textures external to the canal, and is often thrown out irregu- 
larly, so as to impinge upon the canal laterally and distort the pas- 
sage. The consolidation of texture arising from the plastic exudation 
may extend for some lines in length, and is usually more solid and 
resistant, and less resilient than the annular form. In many cases the 
consolidation and contraction are pretty equally distributed around the 
canal, merely narrowing its circle ; but in otliers they take place so 
irregularly as not only to alter the direction of tlie canal but to cause 
its mucous surface to ])roject irregularly, and thus render the passage 
of instruments very difficult. In old-standing contractions of this kind, 
the consolidated structure is very firm and unyielding, and when 
divided with the knife it cuts with the crisp sensation of the section of 
Cartilage ; and such old contractions are often spoken of as cartila- 
ginous stricture* 

The forms of stricture included under the second head, viz. — 
Obstructions of the canal from new formations arising from plastic 
deposits on its free surface arc much less frequently met with. The old 
surgeons used to speak of stricture as always arising from the presence 
of caruncles or warty projections on the interior of the urethra, Very 
probably they supposed that the obstruction was caused by warty 
excrescences, such as they would often see arising from the mucous lining 
of the prepuce in cases of gonorrheea, which is so frequent a cause of 
stricture, and they might infer that a similar state of matters existed 
in the interior of the canal. In reality, projections from the free sur- 
face of the urethra, whether in the smooth polypoid, or warty forms, 
are very rarely met with ; less frequently perhaps than in any other 
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mucous canal. Projecting foldPoi false membrane, of a crescentic fora, 
stretching along and attached to the sides of the canal, airc som^mes 
met with. The false membrane, closely resembling the mucous 
is usually attached by its convexity, and stretches from the floor of tl| 
urethra along the side of the canal, the concavity of the fold looking 
towards the orifice of the Urethra, and not unlike a very large latent 
lacuna. This form was spoken of by Sir Charles Bell as one kind of 
bridle-stricture, but I think the term valvular, expresses its appearance 
better. The true bridle-stricture is of very rare occurrence, and con- 
sists of a thread-like band of organised lymph or false membrane, 
stretching across the course of the canal from one point of its circum- 
ference to another, attached at each extremity, but free in the middle 
of its course. 

The term resilient or elastic stricture is used to express a condition 
which may be present in any of the forms of stricture arising from 
alteration in the submucous tissues — those included under the first 
head. It is recognised chiefly by its vital characters. When an in- 
strument is fairly passed tli rough the contraction it dilates or yields so 
as to allow a rapid increase in the size of the instruments passed. Thus, 
in some cases where a No. 3 at first is passed with difficulty, when 
once it has been passed, 4, 5, and 6 may be passed in succession ; but 
three or four days afterwards No. 3 is found to be grasped as tightly 
as at first. The new organised material presents a white fibrous texture, 
and is found to possess great elasticity and resiliency. 1 have said it 
may occur in any of the submucous forms of contraction, but the 
annular stricture is that in which this peculiar and troublesome con- 
dition is most generally met with. 

Besides the pathological states of the urethra itself, we require to 
consider the morbid alterations of other organs whicli arise in connec- 
tion with and in consequence of the urethral disease. Thus, even in 
its earlier stages, the testicle may become painful or swollen in conse- 
quence of the sympathetic irritation of the prostatic portion of the 
urethra; and in unhealthy patients subacute suppuration may even 
take place. In bad strictures of old standing the prostate gland fre- 
quently suffers. We often find it the scat oi meltilocular abscess. Its 
substance is sometimes entirely destroyed,' and, its proper fibrous cap- 
sule thickened, forms the boundary of a cavity contaiuing foetid pus, 
through which the canal of the urethra dissected hare passes, and 
with which it in general communicates by one or more ulcerated open- 
ings. In such cases the vesicuhe seminalcs are also often distended 
with glairy and foetid pirulent matter. 

But whilst the prostate is subject to this state of disorganisation, it 
is very rare to meet with enlarged prostate in combination with tight 
or irritable stricture ; at least such is the result of my observation 
after a very large amount of experience in the treatment of bad stricture 
cases during the last thirty-five years, and after having examined many 
collections of morbid specimens. It might, perhaps, bo possible to 
account for this ; but, without theorising, I content myself with stating 
the fact that, though I have had occasion to treat very many bad 
strictures in old men, and whilst I have often met with the serious 
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^teratbns meiitioBed above, I have raiK^ly found the prostate as mucb 
increased in bulk as it usudly is after fifty years of age, and on two 
qpcasions only have I found chronic enlargement of the prostate so great 
as seriously to complicate catheterism in retention. In one of these, 
after passing a No. 3 catheter through the stricture, I found that, from 
the great enlargement of the prostate, and elongation of the prostatic 
portion of the canal, the small catheter could not reach the distended 
bladder. I forcibly dilated the stricture with an old-fashioned conical 
catheter, and then passed a No. 7 prostatic one into the bladder, and 
retained it there for thirty-six hours. In the other case the patient 
had laboured under stricture for nearly fifty years. He was seventy- 
six years of age, and the prostate was felt enormously enlarged j but 
he was labouring under complete retention, with abscess in the per- 
ineum. I opened the abscess, having first passed a small grooved 
stricture staff 'through the contraction, and then divided the stricture, 
and by usfhg a large and long gum-elastic catheter I relieved the 
bladder. Both cases did well ; but these, as I have said, are the only 
instances in which I have met with such a complication. 

The membranous portion of the urethra, as it yields more readily 
than other parts of the canal, is always very much dilated in cases of 
tiglit stricture^ and it is important to keep in mind this abnormal 
dilatation in reference to operations for relieving the bladder in certain 
cases of retention. 

The bladder itself is always more or less affected in cases of stric- 
ture, and in bad cases very seriously. Owing to the obstruction it has 
to overcome in evacuating its contents, its muscular coat becomes ex- 
cessively devcloiied, the enlarged fasciculi of muscular fibres projecting 
the mucous coat and giving rise to the in^egular appearance of its in- 
ternal surface, termed the Fasciculated Bladder, a condition also met 
with in otlier morbid states, such as prostatio disease and chronic 
irritable l)ladder. This thickening or development of its miiscular coat, 
if accompanied, as it generally is, by chronic irritation of the mucous 
membrane, leads to contraction of the cavity of the organ, so that its 
capacity for containing fluid is diminished. When the contraction of 
the urethra is very tight, and the bladder not so irritable, we some- 
times find that the capacity of the organ is greatly increased, whilst at 
the same time the muscular coat is much developed. 

In other instances the increased capacity for retaining urine takes 
another form. Pouch-like portions of the mucous membrane are pro- 
truded between the fasciculi of tlie muscular coat, forming cysts, some 
of which are occasionally found even of greater capacity than the 
bladder itself. In such cases a certain amount of water usually re- 
mains ’in the bladder, and occasionally the urine is discharged in- 
voluntarily, on certain positions being assumed. 

In most cases of bad stricture, the ureters and kidno 3 ^s are to some 
extent affected. In nearly all cases the ureters are somewhat dilated ; 
but in certain instances tlio dilatation of the ureters is enormous, and 
in such cases the pelvis of the kidney and the infundibula are also dis- 
tended, and the secreting portion of the gland compressed, so that the 
kidney presents the appearance of a cyst. This state, though in a less 
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; degree tlian just described, is b^ m me^s uncommon hk 0tnetub 
cases, though the urine secreted during life may have given little or no 
indication of organic change. Various other morbid conditions of thp" 
kidney are found in cases of stricture more or less directly connected 
with it, — granular disease, pyelitis, multiple abscesses in the cortical 
substance, and in some very bad old strictures I have found both 
kidneys much enlarged, softened, and broken up into granular and fila- 
mentous matter, as if they had been softened by maceration. 

The irritation produced in contiguous textures by the presence of 
stricture not unfrequently leads to the formation of abscesses in the 
perineum, which, unless opened early, are liable to ulcerate into the 
uretliKi, behind the contracted part, and to burst externally; then, 
owing to the urine finding more easy vent through the adventitious 
opening than through the contracted urethra, a fistula in perineo 
results. When this condition occurs fresh abscesses fornl from time to 
time, and new fistulous openings through which the urine dribbles off. 
In many instances we find four or five such apertures, some opening on 
the scrotum, others in the perineum, and others towards the hips. 
There is great surrounding consolidation of the perineum, and when 
the patient makes water a small stream is ejected through each aper- 
ture, and very little passes through the urethra. On examination of 
such a case after death we almost invariably find that, however 
numerous and however distant the external apertures of the fistulee 
may be, they all converge to a common fistulous canal, communicating 
with the urethra behind the stricture. In a preparation in my pos- 
session the fistulous tracks are lined by a smooth structure, resembling 
mucous membrane ; and where no proper means have been used the 
contracted part of the urethra may have become absolutely imperme- 
able from disuse. 
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Symptoms of Urethral Stricture — Secondary effects on the Digestive Functions and 

on the ^"orvous Centres— Causes — rositiv(‘ Diagnosis of Ofgjinic Stricture — Treat- 
ment of Retention of Uiino, arising from Tight Stricture — Curative Treatment 

by Vital Dilatation — Dupujtrcn’s jdan of Vital Dilatation. 

A CONSIDERATION of the van’oufe morbid conditions which I have de* 
scribed will show you that in the diagnosis and treatment of stricture of 
the urethra we have generally to deal with more than the mere local 
alteration, and it should also impress you with the necessity for careful 
examination into the state of tlie different organs likely to bf oflected, 
as modifying the jdan of local treatment which we may employ ; and, 
besides the more direct complications, we have the indirect efletii of the 
disease on the digestive organs and nervous system, which requires our 
most serious attention. * 

The causes of urethral stricture are various — injuries of the urethra 
and perineum; inflammation of the canal, however produced; abra- 
sions by instruments, or ulceration from ajiplications of caustics to the 
urethra. By fjir the most common cause, however, is the peculiar form 
of venereal inflammation, gonorrhoM, and tlio suc<*eeding gleet. I should 
say that about 96 out of every 100 cases arc due to gonorrha*a and its 
results. 

The symjitoms of urethral stricture, depending on the local con- 
dition, are gradual diiniuution of the stream of urine, till at last it 
comes only droj) by drop, or ends in com])lete retention. The diminu- 
tion ill tlie size of the stream, however, is so very gi*adual, that the 
patient does not at first notice it, and insensibly gets accustomed to 
this state of matters, until his attention is attracted to it by some other 
circumstance, such as the length of time he requires to emj)ty the blad- 
der, and the straining wliicli is necessary to effect the emission of the 
urine. Very commonly the thing that attracts liis attention is, that 
after he has finished micturition and arranged^ his dress, he finds tlie 
urine dribbles away and stains his linen. At other times lie notices 
the twisted or forked appearance of the stream. Not uiifrequently 
irritability or swelling of the testicle causes him to consult the surgeon, 
and leads to the discovery of the real cause oi‘ his sy mptoms. The 
condition of complete retention is of coufm; too urgent to escape notice, 
and this state may arise at a comparatively early period of the disease ; 
because congestion, or irriUtion from any cause, when superadded to 
organic contraction, may occlude the passage temporarily ; ‘and in all 
cas(*s of retention from organic stricture those causes arc in operation. 
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The symptoms of disordered fonctioos of the digestive organic and 
hcemorrhoidd congestion arising indirectly from^ or conneeti^ withy 
urethral stricture, are generally present in cases of tight contraofciom 
Mr. Abornethy drew attention to this, and also to ihe fact that dis- 
ordered functions of other organs, by exciting irritation of the urinary 
organs might simulate some of the symptoms of stricture. These 
views, though perfectly true when properly understood, led at one time 
to \ory niischicvous i)ractice. UnfortunattJ dyspc'ptics, who, under a 
scries of leading questions, were made to confess that they occasionally 
felt uneasiness about the urinary organs, wei*e at once subjected to a 
course of bougies, and tliey were fortunate if they escaped without 
having real mischief excited in the urinary passage. From what I have 
seen of patients who have been under treatment for stricture, I fear the 
most extended charity will not allow nio to believe that the practice 
alluded to has been altogether abandoned. 1 have been fi’equently 
consulted by patients who had for weeks or months been undergoing 
gradual dilatation up to No. 3 or 4, but in whom 1 found thiit a No.. 9 
catheter passed without let or hindrance into the bladder. Indeed, in 
a recent brochure on urethral stricture, 1 find it stated that the easy 
introduction of No. 9 or 10, or even a larger sized bougie, is no test of 
the absence 6f stricture ! ! That not only two strictures, Imt six or seven 
may exist in the same urethra ! ! ! And there is an ingeniously-con- 
stmeted uretlira-meter mentioned, which is well calculateil to prove the 
existence of stri(*turo in any urethra not cii])able of admitting a largo 
filbert or a small walnut. Surely the morbid specimens in museums 
cannot bo much studied when such statements j)ass current. 

There is one indirect efiect of bad stricture to wliich I would draw 
your attention, as of importance in regard to its diagnosis, prognosis, 
and treatment — 1 mean the secondary effect produced on the nciTuus 
centres of the lower part of the medulla spinalis, in consequence of the 
long-continuo<l irritation of the nerves supplying the bladder and adja- 
cent pelvic viscera, giving rise at first, by rcHex action, to functional, 
but, unless checked, ultimately leading to organic, alteration in the 
medulla spinalis. The symptoms of this condition are very alarming, 
simulating as they do tliose of incipient paraplegia, and in some cases 
culminating eventually in that condition. Thus wc have neuralgic 
pains in the lower extremity, and aKo in the lumbar region, cramps or 
spasmodic twitches of the lower limbs, especially when in bed, a feeling 
of dull weight and constriction over the lower part of the abdomen, and 
gradually increasing weakness of the lower limbs. It is of course quite 
possible that chronic disease ot the medulla spinalis may occur coin- 
cidentally with stricture or vesical affection ; hut, in the cases I refer 
to, the symptoms are produced in tlie first instance reflexly, and de- 
pend, as 1 have said, on long-continued irritation of the branches of the 
in mho-sacral plexus, and also of the organic nerves of the hypogastric 
region. The chmnic congestion of the vessels of the pelvis and neigh- 
bouring parts will also conduce to give rise to this condition. When 
these symptoms, tlierefore, arise iu cases of stricture, we are,' I think, 
warranted ’in forming a favourable prognosis, as the morbid conditions 
uith wliich they are connected are in the first instance merely func- 
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; aad if the treatment of the local affection — t&e 
aaccesrfully carried on:t, and means taken to alls^ thie initation of the 
urinary organs, and to relieye pelvic congestion, the alarznjng symptoms 
will disappear, and organic changes in the nervous centres vrill thus be 
prevented. 

In regard to the positive diagnosis of urethral stricture, that can 
only be arrived at by instrumental examination when carefully and 
methodically conducted, for all the symptoms of stricture, whether 
constitutional or otherwise, depending on the local obstruction, may 
arise from other causes. In conducting an exploration with instru- 
ments 1 have said it must be carefully done, and on some fixed principle; 
for otherwise it is quite possible to be misled by such an examination. 
Thus, if taking for granted the statements of the patient, that he has 
a stricture, or, influenced by retention of urine being present, the 
surgeon at once begins by trying to pass a small catheter, he may not 
succeed readily, but if he at last manages to get a No. 1 or No. 2 into 
the bladder, he may conclude that he has had to deal with a tight 
stricture. In such circumstances the diagnosis is not certain; the 
operator has probably been making difficulties for himself, and it is 
not unlikely that if he had begun with a No. 7 or No. 8 catheter it 
would have passed with less difficulty. In all cases of a first diagnostic 
exploration the surgeon should use a medium-sized catheter. If there 
be no organic stricture there is less risk of injuring or irritating the 
mucous membrane, and the instrument will pass more readily than a 
small one. If there be an organic stricture, the point of arrestment 
will serve so far to indicate the site of the stricture. So far back as 
1844 I devised a bougie with a probe point, about the size of an 
ordinary pocket-case probe, the stalk increasiTig very gently and 
gradually in diameter towards the handle. This instrument I have 
found of great use in passing through tight strictures, and in deter- 
mining in some measure the site and extent of the contraction. But 
the instrument which I consider affords the surest diagnostic evidence 
is the probe-pointed steel stricture- staff, such as is used in perineal 
section. The small j)rol)e-pointed })ortion of the staff, which is similar 
to the bougie just mentioned, will pass more -easily than any other 
instrument through a tight stricture — whilst the abrupt swell of the 
thick portion of the staff is of course arrested by the organic stricture, 
and defines exactly the anterior part of the contraction ; whilst, if the 
erase be not one of true stricture, whenever the probe point passes, the 
thick portion of the staff follows without difficulty, and can bo ftdt 
from the rectum, so as to settle completely al^ doubts on the subject. 
We must, however, be careful to examine from the rectum, and ascer- 
tain that the thick part of the staff has passed into the membranous 
portion of the urethra up to the prostate ; because, when the narrow 
part of the instrument passes a short stricture, and enters the bladder, 
the thick portion can be depressed by pushing the contraction before 
it ; but then, by means of the finger in the rectum, we can feel that 
the narrow part of the staff only has passed, and that the thick portion 
is still arrested in the perineum. With these precautions, and using 
great gentleness in passing the instrument, I consider this method of 
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dingnosis affords us absolute certainty as to the existence and site of 
an organic stricture. ^ 

I now proceed to speak of the Treatment of Strictitre, and we 
must consider this under two aspects, Fini^ the treatment when the 
emergency of retention of urine has occurr(‘d in consequence of organic 
stricture ; semidhj^ the different metho<ls c»raployed for the radical cure 
of the disease, or the treatment of stricture properly so called. 

There are few emergencies in surgery attended with more urgent 
symptoms, or requiring greater skill, experience, and determination, 
temper(‘d with gentleness in manipulation, than retention of urine 
arising from tight organic stricture ; and whilst 1 may be able to give 
you some hint's for your guidance, founded on a considerable ex])eri- 
ence in such oases, 1 feel at the same time that this is one of those 
subjects where many important advantages of experience ai'o not com- 
municable, but must be attained by each one for himself. 

To begin, — In dealing with cases of retention from organic stricture 
I would advise j’-ou to hold as an axiom that, wherever the })atieiit has, 
up to the time of the attack, been able to pass water by the urethra, 
in however slender a stream, there must be a passage along which you 
should be able to pass an instniment into the bLulder. In regard to 
absolutely impermeable contractions, I know that, ])athologically s])eak- 
ing, they do exist. 1 have two specimens in my own collection, but 
they are excessively rare ; and in legaid to your ]»ractic(‘ in the case 
of retention, you will do well to dismiss the idt^a of impermeability from 
your mind, and adopt the axiom I have recommended Like the word 
“impossible,” tho term imp(*rmeabl(*, in relation to stricture, is apt to 
lead to failure ])y preventing or i^eakening ellbrt, and leading to a 
want of that di tonninatiou and peiseverancc which aie founded on a 
certainty of success if th(*sc effoits be proi)er]y cliiected, 

I once heard an old suigoon, who had had great experience in 
treating stricture, and witnessing the tn‘atmcnt of others, say that he 
believed the success of some surg(»ons, in relieving retention where 
others had faileil, depended on “ j)atience, perseverance, and sweet 
oil ” — a quaint way of expressing what 1 believe is very tiua Witli- 
out at all disparaging the last very useful item, “ the sw^ect oil,” I 
would specially direct your attention to tlie combination of patience 
with perseverance. 

It is not by mere dogged, determined pei severance, persisting in 
the use of instruments, that you will succeed. You must, under trying 
circumstances, patiently^considei the probable causes of difficulty, keep 
your temper from getting ruffled, and never let it lead you into forcible »' 
or unmeaning manipulations, otherwise you will increase your difficulties i 
by making false passages. The instrument must be managed gently, 
held lightly, and guid<*d by tlie finger of the left hand introduced into 
the rectum. No force should be used. But then, you may very well 
ask, What do you mean by no foice ? Can you pass an instrument 
along the urethra, through a tiglit resistant contraction, without some 
degree of force 1 and how mucli, then, is justifiable ? Well, I cannot 
answer the question by saying how many pounds weight of power 
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be seCe, mi how much would do ham. So £tur as Z eaa 
mumeate jny om sensations as to force, I say that» in using' the 
catheter or other instrument in such cases, I hold its flat handle lightly 
between my finger and thumb, and merely communicate sufficient force 
to guide it along the canal When I meet with an obstruction^ — if I 
feel the^point of the instrument pushing against it — I use no force to 
propel it ; on the contrary, I rather leave off all pressure, and, if the 
instrument feels loose, then 1 know it lias not entered the contraction, 
but has been pressing against or liitched U{K>n some fold of the mucotis 
membrane, and that if I had persisted in pressing it on forcibly, I should 
have made a false passage. If, on the other hand, on withdrawing the 
guiding pressure, I feel that the instrument is hfehl or grasped — ^it has 
entered the contraction, and if that be tight and of firm consistence, 
or of some lines in length, then a moderate and sustained degree of 
force is warranted and necessary to pass the instrument onwards to 
the bladder. 

I would here advert to another point in reference to passing the 
catheter in tight strictures — namely, that when the instrument has 
fairly passed through the stricture, it is sometimes difficult to guide the 
point through the membranous and prostatic portions of the canal, from 
the firmness with which the body of the instiumcnt is held in the 
stricture, and hence the need for the finger of the left hand being 
introduced into the rectum to iMiide the point of the catheter in its 
onward course. - 

In all your manipulations in these cases you must keep before you 
the natur^ direction and course of the urethra, in conjunction with 
the anatomy of the parts, both in their healthy and morbid states ; 
but the tact in using instniuients, and various msmmuvres by which 
difficulties are sometimes overcome, can, I believe, only bo learned by 
each one for liiraself, as the result of experience ; and on such experi- 
ence, and the resources which he has in lumsclf, will depend the greater 
success of one man tliaii another in the treatment of stricture. In 
diifereiit cases of tight unyielding stricture, the probe-pointed steel 
stricture-stiifl’ is often of service to make way for the silver catheter ; 
which, when of small size, has not sufficient rigidity to enable us to 
direct it so readily tlirough the contraction and onwards. My col- 
league, Dr. Watson, uses a probe-pointed steel catheter. I never my- 
self found occasion to use it, but I can conceive it of service in some 
cases. In most cases, liowever, when there has been great difficulty in 
passing a small instrument in cases of retention, 1 think it advisable 
to leave in the catheter, and should prefer a silyer to the steel instru- 
ment for that puriiose, and I confess to a dread of the temper of a 
hollow steel instrument, so that I have in very difficult cases pro- 
ceeded by passing a steel staff, and then followed it by tlio silver 
catheter, or else performed perineal section at the time, and emptied 
the bladder by a full-sized gum catheter, and left it in for some hours. 
The latter method is rendered imperative in some cases by the viscid 
or purulent state of the urine, which would soon block up a small 
silver catheter. 

1 have hitherto directed your attention principally to the method 
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of dealizig tritli the mechanical obatacle caused by the coiitraotioti« 1 
have done ao because in cases of retention from organic stricture we 
cannot afford to lose time. We must, however, recollect that in all 
such cases congestion and spasm from irritation are also present, and 
we should therefore use means to allay them, so far as that can be done, 
without risking delay in passing instruments. An opiate en<)ma may 
be administered, and cold or iced water applied to the penis and peri- 
neum to relievo congestion, and chloroform may be used before resort- 
ing to instruments. But none of these measures are to be trusted to 
by tliemselves, because the difference between this and spasmodic stric- 
ture is, that here the spasm and irritation are duo to and kept up by 
the organic disease, and will not yiehl until the catheter has been passed. 
A warm bath often relieves the uneasiness of the pi^ieiit, and ho some- 
times passes a little urine whilst in the bath ; but I ro})eat that no time 
should be put off in trying such measures when retention is urgent. 

In dealing with old tight strictiu’es, when retention is not present, 
and where there is therefore no absolute necessity for at once passing 
an instrument, we should take measures to allay irritation, an<l prepare 
the patient for strictly surgical treatment by attending to the state of 
the bowels, the character of the urine, and other general conditions, as 
well as by using the hip-bath and anodyne suppositories to allay local 
irritation. In some x^atiouts, who suffer from aguish symptoms, the 
use of (juinine, or infusion of cinchona, is generally of givat benefit. 
In trying to pass instruments in such cases, wliilst it is always advisable 
to get ail instrument passed through the contraction, it is unwise to 
persevere too much ] there is not the necessity as in retention, and our 
manipulations may do harm. Still, as I have said, it is im]>ortant, if 
X)ossiblo, to pass an instrument, however small, fairly through the 
stricture into the bladder, for this is always attended with relief of 
irritation, whereas unsuccessful attempts generally inerca.s() the irrita- 
bility of the urethra and bladder. 

In such old tight strictures one cause of difiitulty and enil)aiTass- 
ment is the existence of numerous old false i)u>sagcs, some of them, 
perhaps, nearly parallel to the natural passage, and of coiisidcialde 
length, and as tlieir walls are consolidated, the sensation in passing the 
instrument is veiy similar to that of passing through a stricture, wliilst 
there is no bleeding, as when anew false jiassagc^ is made in catheterism. 
In most instances, by gentle and c.areful use of the ]'robe-poiuted bougie 
or stricture-staff, we will succeed in getting it into and through the 
contraction ; but I have occasionally succeeded in some cases of very 
tight strictures, complicated with false x>assages, hy a simple and iu- 
genious method long jiractised on the ('’ontinont. It consists in passing 
a number of filifoim prolio-pointcd liougics. Say that there exust 
three false passages. — I’he surgeon takes one of these instruments 
and tries to pass It through the stricture, but feels tliat it has fotuid 
its way into a false i>assage, and leaves it there ; he then tries another, 
and loaves it in liko manner in another false route ; and so with tho 
third. He now takes another of the bougies, and as all tho three false 
passages are pre-occupiod, this, if passed gently, almost infallibly passes 
into and through tho stricture. The whalebone probes ore so fine that 
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Uiey will pass tkrpugh a contraction which will admit a bHaflCi and 
their delicacy [prevents undue force being used. 1 have never tried 
this plan in retention cases, because the congested state of the parts 
seems to me to be unsuitable for it, and besides, we require to an 
instrument of sufficient size to evacuate the bladder. Dr. Gouley, of 
New York, has ingeniously adapted this method as a means of con- 
ducting a metallic catheter grooved on its convexity down to the stric- 
ture, so as to enable him to divide it by perineal section in cases of 
very tight strictures ; but the fine probe-pointed grooved staff, passed 
fairly through the contraction, is a much surer guide for the knife. 

The Curative Treatnient of organic stricture is conducted by different 
methods and on different ])rinciples, but all have for their ultimate 
object the more or less rapid and complete removal of the conditions 
causing the contraction or obstruction. It would be alike difficult and 
useless to try to enumerate all the plans proposed for the treatment of 
urethral stricture. I shall confine my remarks to the methods now 
practised. These may bo classified under tlio heads of — ^Vital Dilatar* 
tion ; Destruction of the Contraction by Caustics ; Division of the 
Stricture by lancette-catheters from within the canal or by Perineal 
section from without ; and by Forcible Dilatation or rupture of the 
contraction, as by Holt’s !MethotL Some of these plans of treatment 
I can do little more than mention. The methods which, from extensive 
experience in strh'tiiro cases, I consider really safe and effective, are — 
Vital Dilatation, Holt’s Method* and Perineal Section. 

Vital Dilatation is perliaps the method most generally applicable in 
ordinary cases of stricture, csj>ecially in private practice, and therefore 
I shall begin with it. By this method, I mean the introduction of an 
instrument thToiigh the contraction, and leaving it for a longer or 
shorter time for the i)urpose of promoting absorption of the new material 
which has caused diminution of the width of th(* canal ; repeating this 
process every tlirtn* or four days, and gradually increasing the size of 
the instrument until wo can pass one which fully occupies the orifice of 
the urctlna, which J have indicated as the natural gauge of the calibre 
of the re^t of the canal. TJie iirinciple upon wliich we proceed maybe 
understood from what we find takes place in cases of retention in which 
wo leave in a small catheter, say No. 1 or No. 2. After ten hours or 
less the urine is noticed to trickle along the si<les of the instrument, as 
well as through it, and when, at the end of twenty-four or forty-eight 
hours, we remove the small catheter, which was at first tightly held, 
we find that a No. 4 can be passed with perfect ease, sJiowiiig that, 
beyond the mere mechanical distension, vital Cifuses have Wen acting 
on the organised material, and have led to its partial absorption. 
Indeed, at one time, this ])laii of causing rapid vital dilatation was 
used as a general inothod, instruments being introduced in suci'es&ion, 
and left in until, at the end of a week, a ftill sized catlieter could be 
passed. The excitement caused by such a procedure, however, is hurt- 
ful and dangerous; and, moreover, this treatment, even when not 
attended by constitutional disturbance, was found to be followed by 
rapid return of the contraction, and it is now, 1 think, abandoned. It 
was carrying a good principle ti» the extreme, without c )nsidering any- 
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tJiittg Wib the local action. We may take ^anta^ it 
ground until we can pass a Na 3 or 4 easily, but after^thatlbh 
tion ought to be carried out gradually. 

To describe the proper treatment by dilatation succinctly, I 
suppose that you have passed a No. 2 fairly through the stricture, and 
that it is tightly grasped. You leave it in the canal for five or ten 
minutes, and then withdraw it, and advise the patient to keep at rest 
as much as possible for a few hours. In many cases this is best secured 
by arranging to pass the smaller-sized instniments in the evening. If 
no gi-eat irritation follows, in three days you should again pass No. 2, 
leave it for a few seconds, and then pass No. 3, leaving it in for five 
minutes or so ; and thus you proceed gradually, until complete dilata- 
tion is effected, always passing the size of bougie you used on the last 
occasion, and then the next larger size. Never yield to the temptation 
to gain ground by passing over one size, or by passing two larger sizes 
at a time. You are almost sure to excite undue irritation, and more 
likely to lose than gain grou!id. At the commencement of the treat- 
ment, when only the smaller sizes can be introduced, I prefer catheters, 
especially if there be any false passages, so as to make sure that the 
instrument is fairly in tlie bladder.* When we roach the larger sizes, 
the metallic bougies answer better and produce less irritation. 

As to the extent to which we ought to carry the dilatation of the 
urethra in organic stricture, my practice, in ordinary cases, is to take 
the natural orifice of the urethra as the gauge. An instrument which 
fully dilates that is, as a general rule, quite sufficient. 

I have already alluded to the tendency to revive the practice of 
hyperdistensioii, ^Jiich was at one time much in fashion. I consider 
that, as a general practice, carrying dilatation up to No. 13 or 14 of 
the metallic bougie or catheter gauge quite sufficient, and any further 
dilatation likely to do harm. If 'tlic patient be taught to introduce a 
No. 10, and does so once a week or fortnight, there will be little risk 
of the return of symptoms, but, unfortunately, patients generally neglect 
such precautions. There are cases, however, v;here hyperdistension is 
useful In patients in whom the contractic.n has frequently returned, 
either from carelessness as to the precautionary after-treatment or in 
certain resilient ‘strictures, I carry the distension up to No. 18 or 20 
of the scale, doing so very gradually, and have done so with excellent 
results. But it should he regarded as an exceptional method of treat- 
ment. The class of cases fitted for it may occur in “runs,” and in 
hospital might mislead as to the practice of the surgeon. During the , 
past winter session, the greater number of cases in my wards were of' 
a kind requiring hyperdistension, .so that a stranger following my\,' 
clinique might have supposed that it was my usual plan of trea^eti^^ 
We also occasionally meet with a case where the patient has diminiahed 
stream and some degree of urethral irritation, in whom the suigegllf^t^ 
pass No. 9 or 10 without difficulty, and where the stricture has been 
fully dilated. In such patients it will be found that the symptoms 
disappear under further dilatation, and in them hyperdistension is 
useful if carefully carried out, 

In many patients affected with stricture the introduction of an 

* 
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instrament^ however gently and cosily accomplishedi ia almost inviuriably 
followed by a rigor more or less severe. From what I have obscErved 
in such eases, I have come, rightly or wrongly, to associate this with 
irritation produced by the passage of the instrument over the prostatie 
portion of the uretlira and neck of the bladder, and practically I have 
found that in most instances 1 can dimmish or. obviate this symptom 
by the following method : — ^When using small instruments, where I 
consider it essential to pass them into the bladder, so soon as the flow 
of urine satisfies me that this has been effected, I withdraw the catheter 
from the bladder and prostatic portion of the urethra, and leave it in 
tlio stricture; and when passing larger-sized bougies I merely pass 
them fairly through the stricture, and no farther. 

During tlic treatment by dilatation, the patient should avoid stimu- 
lants, and drink freely of diluents to allay the irritation of the bladder 
and urethra. When dilatation has been fully effected ho should be 
taught to pass an instrument, and advised to use it once a fortnight, to 
prevent any tendency to relapse ; and this should especially be insisted 
on in the case of j)atieuts going abroad, or to places where surgical aid 
cannot be obtained. At the same time, I regret to say such advice is 
seldom long attended to ; the patients, after a time, gradually forget 
their former sufferings, and neglect to use the instrument until some 
difficulty in passing v ater shows that the coniraclion has returned. 

Then' is another method of ircatment, which used to be called vital 
<lilatatiou by Dn]>uytrcn, and which has more recently been termed 
cross tunnelling, but wliicli I think very dangerous. It consists in 
introducing an in&tntineiit down to the stricture, and tying it in, with 
the point resting against the obstruction. The princijdo of this plan is 
founded on the assumption that the force of the urine on the proximal, 
and the pressure of th(j catheter or bougie on the distal side of the 
stricture, will cause absorption to take place, and that ultimately the 
strictun* will yield. The j)VOgress used to be measured from day to 
day by the stem of the catheter, I have repeateilly seen iiistniments 
passed in bit hy bit in this way, until they shoiihl have yjassed into 
the bladder, but on examination it was found that they had only 
dilated false passages. In treatment by dilatation, therefore, we should 
always try to get the instrument into tlie bladder, and carry out the 
dilatation as I have advised, for that is the only safe plan of effecting 
our object. 
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Treatment of Urethral Stricture, cowtinucd — Use of ('austics : their Dangers— Holt’s 
Method of Immediate Dilatation — Preeautit)n& — After Treatment— Sectitm of 
the Strictiire from within hy Lancettod Catheters — Perineal Section — Old 
Operatior in Impermeable Contractions — S^^^c’fa lilethod : Description of the 
Operation — Special points to bo attended to m Operating, and in the After- 
Treatment. 

The cmplojrment of caustics in the treatment of stricture was had 
recourse to in old times, in the first instance, in consequence of the 
erroneous pathological opinion that the obstruction was always due to 
the projection of caruncles or warts from the lining membrane of the 
urethra, the destruction of tliese growths being the object aimed at by 
this plan of treatment. In more recent times, the ap])lication of nitrate 
of silver in the treatment of stricture was revived by John Hunter, and 
subsequently extensively practised by Sii* Kverard Home and others. 
It was first used, not to destroy the contraction, but with a vh*w o( 
allaying the morbid irritability often present in cases of stricture. 
Some fbrms.of stricture are excessively initabh*, so tliat the passage of 
an instrument invariably gives rise to constitutional di.st'.rbanco, as 
well as intense pain at the time. Hunter used the nitrate of silver in 
such cases at first, with the view of exhausting the morbid iiritability 
of the part, and altering the action of the morbid surface, as we do in 
the case of irritable ulcer. To that extent the treatment wjis justifiable 
and useful. 

It happened, however, that in some cases in which the caustic had 
acted more energetically than usual, the contraction was destroyed, 
and that large bougies could be introduced into the bladder more 
rapidly than by the ordinary treatment. This led to the caustic or 
armed bougies being used, so as to effect destruction of the contrac- 
tion, as a method ol treatment ; and this, as J have said, was at one 
time extensively praqlised, and is still, I })elievc, practised by some 
surgeons. ^ 

I consider that destruction of the contraction by caustic is exceed-^ 
ingly dangerous. I have tioated and seen many cases of stricture in 
which caustic had been previously used, and have no hesitation in 
saying that they were the most troublesome and worst cases 1 have had 
to ded with. In most of them the complications of abscesses in the 
prostate, or fistula in perineo, were present, with irritable bladder and 
tendency to renal disease. In ail, the strictures had become contracted 
and hardened by the application of the caustic, and had a constant 
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tendon<^ to contract after dilatation^ so that, before the use of perineal 
section, it wa| almost impossible to keep the canal patent by the use 
of instramenta 

Whately and Wade’s method, by the use of potassa fusa instead of 
nitrate of silver, which was attempted to be revived some twenty-five 
years ago, is, if possible, worse. I have in several cases seen false pas- 
sages resulting from its use. In one instance a patient applied to me, 
saying he had a bad stricture. I used a No. 10 bougie, as I generally 
do when examining a patient for the first time. The instrument passed, 
with the greatest ease apparently, into the bladder, so that I could fully 
depress the handle, and feel its point free in a cavity. As it is not a 
very unusual thing to find, on examination of supposed stricture cases, 
that there is no stricture, 1 merely observed that, from the way in which 
the instrument pass<*<l, 1 did not think there was any great obstruction ; 
on which tlio patient said, The bougie has gone by the false passage, 
and if you examine you will find its j>oint in the gut and so it was. 
The caustic ha<l established a false passage into the rectum large enough 
to admit a No. 13 bougie, wliilst a No, 3 catlicter jjould only be passed 
with difficulty by the true ]>ahsagG through the coulraction. I sue- 
ceedetl in curing the stricture by gradual dilatation, and* the false 
passage contracted, l)Ut never closed completely, so that great caie was 
required in parsing iustrumenth. Unfortunate results like these show 
the uncertainty and danger of using such agents as <*au8tics, which may 
make a false passage for thomHelves, and which, even if they do pass 
into or destroy the contraction, only aggravate its condition ultimately, 
and predispose to absci'sses in tiie neighbouring parts, and disease of 
other organs. 

Holt's Method of Immediate Dilatation, or rupture of the con- 
traction, is the inetliod of tieatinent which I coiLsidpr most suitable for 
the treatment of tight firm strictures. Tf tlie kidneys anrl prostate 
gland are not diseased, tliis plan of treatment is, I believe, nearly, if 
not (juite as safe as that of grsMlual dilatation, and 1 would always • 
advise its employment in cases where the contraction returns quickly 
after dilatation ; for although I do not believe tliat any method of 
treatment will absolutely i»reclude the return of the contraction, or 
that it is ever safe to neglect the occasional use of a bougie to maintain 
tho patency of the canal, still the tendency to relapse seems less after 
Holt’s method than after simple dilatation. 

I was at first much prejudiced against this plan, owing to what I 
had seeu of tlic effects ]>roduccd by the for^hle dilatation v ith tho 
conical sound. In cfiscs where that instrument had been used I had 
noticed that an irritable and resilient state of the contraction was the 
almost invariable result. Fiom some opportunities 1 had of examin- 
ing strictures dilated by this method, on tlie dead body, I found the 
mucous membrane at, and on either side of the stricture, fissured, and 
I considered this condition so similar to that of fissure of the rectum, 
that the intense irritability seemed to me referable to this fissured 
condition of tho mucous membrane. Hence the immediate dilatation, 
by Mr. Holt’s method, seemed to me as likely to lead to the same dis- 
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agreeable rosultB ; but, after trying it in some cases, and bainin^ bad 
an opportunity of examining a strictiire which had been treated by his 
method, T found there was a difference between its action and that of 
the conical bougie. I sa^^ that by his plan the stricture was fairly 
ruptured, not only through the mucpus membrane but through the 
condensed submucous tissue forming the contraction. Now we know 
all that is required to cure the excessive irritability of fissure of the 
anus is division of the fissure fairly through its hard base ; and whilst 
wo usually effect that with the knife, still it can bo efft*cted by the 
coarser method of forcible rupture with the fingers; so that Holt’s 
method, by fairly rupturing the hardened basement texture of the 
contraction, prevents, or even euros, the irritable condition of the stric- 
ture, and thus acts very differently from the partial fissuring of the 
mucous membrane caused by the conical bougie. 

For the last twenty years I have practised IToIt’s method, and 
with great success, so that I feel no hesitation in recommending it as 
at once efficacious and safe — that is, cw free jram dangpr os avf/ operation 
mi diseased urinary organs ran he, I neeil not repeat, that all the usual 
precautions must be taken that the j)ali(‘iit be in a proper state for 
interference of any kind ; but I very seldom now have recourse to the 
large doses of quinine reconmiendod by Mr. Holt as prophylactic. 1 
believe nothing more is necessary than the ordinary attention to the 
general health, and state of the urinary organs, and characters of the 
urine. This preliminary treatment can be carried out wliilst wo con- 
tinue ordinary dilatation up to the gauge of No. 3 catheter. 

The operative procedure is wary simple. The dilator is ))ass(»d 
closed, till its point enters the bladder, and this is made sure of by 
withdrawing the stilette from the small tube within the dilator, when 
some drops of urine will flow by it if it Las entered the bladder. But 
we must recollect that, from the form of the instniniont, if it be passed 
far in its i)oint rests against tlie walls of the bladdei ; so that, if the 
urine docs not flow", we should withdraw the jwint a little, and then 
the urine will come if the instrument is fairly in the blad<ler ; and we 
must make quite sure of that before we ])rocced to the next step. The 
rupture of the stricture is effected by loosening the screw w'hich fixes 
the blades of the instrument, near tlie handle, so as to allow them to 
open. We then pass the dilator upon the tubular conductor, between 
the blades, and push steadily and forcibly till we ft »»l the contraction 
yield. Lastly, the instniment is withdrawn, and a No. 10 or No. 1*1 
catheter passed into the bladder and the urine drawn off. The patient 
is then desired not to* make w.ater himself, but to have his water 
drawn off with the cathot(*r every six hours, ffor the first twenty-four, 

1 have always adopted this last precaution, although some consider 
it unnecessary ; but 1 regard it as a safeguard against infiltration ; and 
if we fairly rupture the contraction, as wc ought to do, some infiltrar 
tion might occur ; indeed, I have seen it take place in one case, that 
of a stricture about throe inches from the orifice, which I split, and 
where the patient ncglextt‘d the direction 1 had given. I am also aware 
that occasionally patients are told that there is no necessity for even 
reifiaining quiet for twenty-four hours, but that they may go about as 
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tifiual ; buiii in redly seritma cases of stricture, that is net sale advtoe 
]i(Kr jttdioioas {uractice. Unless the natural orifice of the ctrethra is very 
small, I always at once use the largest of the dilators, so as to ensure 
complete rupture of the contracted portion of the canal and the sur^ 
rounding condensed textures. At the end of eight or ten days I pass 
a No. 10 catheter; repeat this at gradually increasing intervals, and 
then instruct the patient to jiass one for himself occasionally, so as to 
guard against relapse. 

The treatment of old unyielding strictures, by dividing the con- 
tracted portion of the urethra with cutting instruments, has often 
been recommended. The method generally adopted was the old opera- 
tion, termed “ la boutonniere,” which used to be practised at first 
only in cases of impermeable strictures arising fr 9 m partial destructi(m 
of the canal, with a view of restoring its continuity, but gradually came 
to be used in crises called impermeable, where the surgeon could not 
pass an instrument into the bladder. The operation consisted in pass- 
ing a full sized catlieter down to the obstruction, cutting down uj^on it 
in the mesial line of the perineum, and dissecting backwards to try to 
find the urethra beyon<l the contraction, and then, after cutting through 
the dense intervening stnicture forming the cents action, passing the 
catheter onwards into the bladder, and n^tainiiig it there for forty- 
eight hours at first, and introducing it occasionally to re’establisb the 
course of the im'thra. This, }u>wever, was a most uncertain and diffi- 
cult operation, as in the method adopted there was no guide to the 
posterior part of the canal amongst the altered textures, and when 
success was attained it was by chance. When I come to sj^eak of 
puncture of the bladder, I sliall point out how, by using a modification 
of the foregoing operation, the membranous jiart of the canal can with 
certainty be reached, so as at once to relieve tl)e retention and re- 
establish the canal. But, as a inetliod of treating stricture, the bouton- 
ni^*ro is certainly not one which I should recommend, and 1 would 
spocially guard you against confounding it with Mr. Symons method of 
perineal section, which I shall describe immediately. 

Division of tlie stricture from within has long been ]>ractiaed, 
especially on the Continent. I can baldly conceive any metliod more 
uncertain and dangerous. If the form of instrument used is such as 
not to jiass i\ithin the contraction, but is only passed down to the 
stricture, and the lancet then jirojected with tlie intention of dividing 
the obstruction, it is more likely to cut the less resisting textures and 
form a false passage. If, on tlie other hand, the instrument is to pass 
within the contraction, before the lanc<»t is ji^ojccted, then a stricture 
which would admit an instrument of such a size does not rccpiire sucli 
a hazardous operation. Internal section of the stricture has again 
become fashionable, and it is with regret that I find it practised in 
Edinburgh, where tht' successful treatment of urethral stricture has 
been so long established on sound principles. In any form of division 
.of the stricture from within with cutting instruments, the risks of 
bleeding and infiltration of the spongy texture of the urethra must be 
very great, as there is no exteinal wound ; and for my own part I 
consider it a method which should never be adopted. 
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QxetSiral stricture, as proposed by the late Professes Syme in 1S4^, 
a&d performed on the principles hud douru by him, differs esseSiddly 
from any of tlie foregoing methods for section of the eontrariaon. 
It is an operation admirably adapted for the treatment of certain 
forms of tight or complicated stricture, attended with no great diffi- 
culty in its performance, not dangerous in itself, and attended with 
probably as little risk as any cutting operation can be in cases of 
diseased urinary organs. Since I began to use Holt's method I have 
not performed perinoal section so generally as I formerly did, but 
for nearly twelve years, whilst I used dilatation in ordinary cases of 
stricture in private practice and in hospital out-patients, I performed 
j)ermeal section almost invariably in all resilient, imtable, or old in- 
durated strictures ; and in the Edinburgh Royal Infirmary these were 
of frequent occurrence, and the results were most satisfactory. In 
the very few fatal cases which I have met with, the cause of death 
was almost invariably phlebitic pyesmia. I have never met with 
hsemorrhage or urinary infiltration, the bugbears which used to be 
urged against this method ; and, therefore, though I now use Holt's 
plan in many cases where I should formerly have performed perineal 
section, yet in cases of cartilaginous, irritable, or resilient stricture, 
with induration of the perineal textures, or perineal fistula, I prefer 
perineal section by Mr. Syme's method to any other plan of treatment, 
and still frequently perform it. I have said that the operation is not 
difficult, and that its performance is effected with certainty if the prin- 
ciples laid down by Mr. Syme bo attended to, together with some 
minute points in the manipulations, the neglect of which makes all the 
difference between a jjcrfect and an imperfect operation. 

I shall first briefly describe the mode of performing the operation, 
and then allude to the points which I consider as deserving special 
attention. The instruments required are a grooved stricture-staff, a 
small sharp-pointed bistoury, and a No. 10 silver or gum catheter. 
The perineum having been shaved, and the narrow part of the staft‘ 
passed through the stricture fairly into the bladder, the patient is 
placed in the same position as for lithotomy, and the hips brought 
close to the edge of the table. The operator feels for the termination 
of the thick shoulder of the staff in the perineum, begins bis incision 
over it exactly in the line of the raph4, and cuts backwards for about 
two inches. He next feels for the groove in the naiTOW part of tlje 
staff with the point of his right forefinger, and having felt the groove 
distinctly, he takes the Jiandle of the instrument in his left hand, and . 
guarding the point of the bistoury on his right forefinger, inserta. it, 
with its edge directed forwards into the groove, and carries it forwards, ! 
through the stricture into the grooved part of the thick shoulder- pf 
the staff so as to divide the stricture thoroughly, and depresses t^e. 
handle of the staff gently till ho feels its thick portion pass fairly into 
the membranous portion of the urethra. Lastly, he withdraws the, 
staff and introduces the full-sized catheter into the bladder^ and retains 
it by tying it in position. 

Such is the general description of the operation of perineal sectioiL 
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manner, to mark the anterior boundary of the contraction. ^9ie narrow 
portion of the staff varies in gauge from No. 3 down to the small probe- 
pointed instrument for very tight strictures. The groove dio^d be 
carried well up from the narrow into the thick portion of the staff, so as 
to allow the knife to cut freely forward. The set consists of four of these 
small instruments, and a small probe-pointed grooved silver director, 
used in cases of tight strictures in the anterior part of the iirethra.> 
The knife should be an ordinary small-sized bistoury in a fixed handle, 
very sharp at the point, with the back part of the point slightly bevelled 
off, by touching it on the stone in setting the instrument. The gum- 
elastic catheter is most suitable for leaving in the bladd^ ; but in case 
of any difficulty in introducing the catheter owing to the point psssk^ 
out of the wound in the urethra, the silver catheter should be at ha&C 
as it can bo guided with greater certainty. Secondly, as to the pro- 
cedure, the staff should always be introduced fairly into the bladder, 
and entrusted to an assistant before the patient is placed in position 
for the operation. Immediately before commencing his , incision, the 
surgeon should, by examining from the rectum, satisfy himself as to the 
staff being fairly in the bladder: In commencing the incision the thick 
shoulder of the staff forms an excellent guide as marking the anterior 
limit of the contraction, and therefore the incision should begin over it, 
and be carried backwards to the requisite extent. The incision must 
be exactly in the middle line or raphe of the perineum, and should be 
carried deeply at once, especially as it passes backwards from the thick 
part of the staff ; by so doing we avoid the risk of lateral dissection in 
the deep part of the wound, and the danger of going to one side of the 
small grooved part of the staff, and come directly down upon it In 
cases of indurated perineum, where we might expect great difficulty, we 
often find the narrow grooved portion of the staff very easily, as the 
textures do not yield laterally or separate. Moreover, by a decided 
deep incision in the middle line we incur less risk of haemorrhage. On 
completing this incision, the operator should pass his right forefinger 
into the posterior part of the wound, and with the pulp of the finger 
directed forwards, feel for the groove in the narrow part of the staff, 
behind or on the vesical aspect of the stricture. If the incision has been 
deep and well placed, he will generally feel the staff easily ; if not, he 
must touch the textures with the knife directed in the middle line, until 
he feels the groove almost bare. It is at thi% stage tliat an error is apt 
to occur, unless you attend to a point which you might possibly think 
, : of but little consequence in the description of the operation as given by 
; ilr. Syme, but the neglect of which, I am satisfied from experience, 

‘ ,1ras often the cause of difficulties and imperfection in our earlier opera- 
tions for perineal section. Mr. Syme directs that, on the groove being 
felt, the knife, guarded on the forefinger of the operator’s right hand, 
should be inserted into the grove ; in other words, whilst the point of 
the forefinger has felt and is fixed against the*groove, the knife, which 
has been lying upon the finger, is projected forwards so that it must 
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«nter groove. It cannot {>a6s to eitW idde, and henoe 4>direolie4 
at once into the centre of the groove, however narrow that na^y he, and 
easily carried through the contraction by pressing it forwards by the 
finger placed behind it. If, on Ihe contrary, we do what was very 
generally done in the earlier operations for perineal section — ^via nse 
the finger of the left hand to feel for the groove in the narrow part of 
the staff, as is done in lithotomy, and then pass the knife over the nail 
of the left forefinger which is fixed in the groove as a guide — ^the knife 
is directed to one side, misses the small groove, and is carried along 
the side of the staff, thus leading to an imperfect incision, or to uncer- 
tainty as to complete division of the stricture. I repeat that this 
apparently trifling manoeuvre is of* the greatest importance as to the 
ease and certainty with which the stricture will be divided. The edge 
of the knife should always be carried well forward into the groove in 
the thick portion of the staff. There is another precaution which I 
take at this stage, and which I consider should never bo neglected. 
When the stricture is divided we are told to withdraw the staff and 
proceed to introduce the catheter. But we must first make quite sure 
that the whole contraction is divided. The limit of the stricture in 
front is well marked by the thick shoulder of the staff arrested there, 
but the posterior limit is not so surely marked ; we judge of that chiefly 
by feeling the groove less thickly covered. Even as regards the anterior 
part, a few fibres may escape from the action of the knife, but we 
can give perfect certainty to the complete section of the stricture by 
using a very simide precaution. Instead of withdrawing the staff I 
pass my left forefinger into the wound, and with my right hand 
depress the handle of the staff so as to carry it towards the bladder. 
If the contraction be fully divided the thick part of the staff passes 
on easily beyond the cut in the urethra into its membranous part, 
and its position is felt by the finger in the wound. If, on the contrary, 
there be any catch or hindrance, I never attempt to force the st^ 
onwards ; but, again using my left hand to steady the staff, I re-intro- 
duce the knife on my right forefinger and divide any resisting fibres, 
whether at the anterior or posterior part of the urethral section, until 
the staff glides easily onwards. No force to overcome a diflSculty 
should be used. It may be that a small portion of the anterior 
boundary of the contraction has escaped complete division ; very little 
propelling force would overcome this, as the remains of the white fibrous 
texture would readily yield for the time, and permit the instrument to 
be carried on towards the bladdei \ but the operation would be income 
plete, and contraction would soon return. Moreover, by this same 
precaution, the introduction of the catheter is rendered more easy wd 
certain. 

As regards the introduction of the catheter, we should be careful 
to keep the point of the instrument bearing gently on the upper 
pubic Wall of the urethra, to avoid the risk of its passing out through 
the section, and getting entangled in the tissues of the wound. Should 
any hitch occur, do not press on, but withdraw the instrument, and 
introduce it again, keeping the finger of the left hand in the wound to 
guide its point if necessary. I have already said I prefer, the gum- 
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elastic catheter to be retained in the bladder^ It k best secured in 
position by means of a silk thread tied round the ivory mou^pieoe of 
the instrument, the ends of which are carried back, one on either side 
of the glans penis, and secured by a circular strip of adhesive plaster. 
If a silver catheter be used it should have a very short point. We 
secure it in the following manner, which is that used for securing the 
silver catheter under any circumstances : — A broad bandage is tied 
round the abdomen above the pelvis. To this we fasten two perineal 
loops on either side. Those loops are simply narrow strips of bandage, 
brought obliquely from under the perineum on each side, and tied to 
the abdominal bandage. Through each ring of the catheter a narrow 
strip of oiled silk, or a piece of thin string, waxed or oiled, is passed, 
and the ends secured to the perineal loops on each side. 

Care should be taken not to tie the catheter too far in, nor to 
allow the water to flow off through it continually, because the small 
thickened b]add(‘i* will contract on the point of tlie instrument, and 
ulceration of the njuc('us coat may ensue. This happened in one of my 
cases, at a time when, from dread of the risk of infiltration, which was 
then so much spoken of, the practice was to allow the urine, to flow off 
continuously. Since then I have almost invariably used a gum catheter, 
and in all cases 1 leave a plug in the instniment, which can he withdrawn 
when necessary. Bad results might occur from tying in a full sized 
instrument for any cause, if tlie bladder is ])ennitted to be 'constantly 
empty, owing to tlie continuous draining away of the urine. 

The after treatment of perineal section is very similar to that of 
lithotomy cases — anodynes at first, and the free use of diluent drinks, 
to allay initability of the bladder. Tlie catheter should be withdrawn 
at the end of forty-eight hours, or earlier, if it cause much irritation. 
At the end of ten days a No. 6 or No. 9 catheter should be passed, and 
then at intervals of eight days, as the wound heals. For the first 
fortnight the patient should bo kepi in bed, but after that he may be 
allowed to sit up, or walk about, unless the wound be irritable. 

In concluding this important subject, I would briefly state, in a 
dogmatic form, the methods of treatment I should recommend in cases 
of stricture. 

Isf. In the simpler cases of non-irritablo stricture, and where the 
patient cannot conveniently be confined to the house, even for a few 
days, vital dilatation methodically carried out on the principles I have 
laid down. 

2d. In more severe, irritable, indurated, and resilient strictures, I 
prefer Holt*s method of splitting the stricture^ as it involves very little 
risk, is uncomplicated with wound, and is therefore attended with less 
necessity for confinement in the after-treatment. 

3rf. In tight cartilaginous and imtable strictures, with induration 
in the perineum or abscess, or complicated by fistulous openings, I 
would recommend perineal section on Mr. Syme’s principle. 
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Puncture of tlie Bladder for Retention of Urine in cases of Stricture— Puncture by 
the Rectum : bj Tucision from the IV^iineuni - extravasation of Urine — Symp- 
toms of rapid Rxtiavasation from yielding of tlie Uicthia behind the Stiicturo — 
Treatment — Rxtiavasation resulting fiom nc*gle(ted Unnaiy Al>scess — Fistula in 
Periueo — Different | forms of Pennoal Fistula*, and thoir Treatment — Retention 
of Urine and Catheterisni in the Female. 

Occasionally, but very rarely, cases of retention occur in wliich the 
surgeon requires to puncture the bladder. There are two methods of 
doing this. The bladder may be punctured from above the pubes, as 
already described when speaking of diseased prostate, or ]>y the rectum 
in cases where the prostate is of its natural size. The latter is a very 
simple mode ; rather too simple in fact, because some surgeons seem 
much inclined to resort to it rath(‘r than persevtue m attempts to pass 
the catheter. In retention of urine from stricture, unless there be 
absolute obliteration of the canal, the surgeon ought to be able to jiass 
a catheter. If he p'rsevcrcs skilfully, lie will hardly ever fail in doing 
so, though it requires, as 1 have already sho\^n, skill, determination, 
and experience. Sometimes it may happen that a person who has had 
few opportunities and little experience in treating stricture will bo 
called in to a difficult case ; and then, if he cannot obtain further aid, 
puncture of the bladder by the rectum is certainly jiieferablo to <lelay, 
or dangerous effoits with the catheter. When the bladder is distended, 
and the prostate healthy, the bladder bulges towards tlie rectum and 
between the vasa deferentia and vesiculae &f*nniialcs. There is a jioint 
below the reflection of the peritoneum from the rectum to the bladder, 
where that viscus is in close contact vilh the bowel (plate XXXVIL, 
fig. 2). Should the prostate be injured by tlie trocar, a )U’ostatic fistula 
is apt to develop, which often jiroves very intractable. 

In puncturing the bladder from the rectum, the surgeon passes two 
fingers into the rectum, ^till he feels the base of the prostate. He 
then takes a curved tiocar and canula (Pouteau’s) — the trocar being’ 
drawn back within the canula — ^jiresses the jioint of tlie canula against 
the bulging jKirtion of the bladder, as rejireseiited in fig. 230^ 
and then pushes the trocar onwards until perforation is effected, and 
the urine evacuated. The canula is then tied in the rectum, projecting 
into the bladder, and loft there for forty-eight hours, until the surgeon 
is able to introduce a catheter and dilate the urethra, which can often 
bo more readily done after the bladder is relieved and the congestion 
and irritability of the canal allayed. 
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I Ittite only twice punctured ike bladder ftoia the ^Onoe, 

forty-one years ago, in a main who had beoii previooriy f^^eoted to 
rather ibiigh catheterism, and who would not submit to to/ further 
trial of the catheter. There could have been no real net^stty for 
puncture, as I passed a No, 6 catheter easily two days a^rwatds. 
The second case occurred in my hospital practice, and was rather 



puncture of a vesical cyst than puncture of the bladder in the usual 
way. A full-sized catheter was introduced into the bladder, and 
relieved it, but not the distended cyst, which communicated with the 
bladder by a small indirect orifice, and tlierefore puncture of the cyst 
was absolutely necessary. (See Clinical Cases.) 

When, from any cause, it is necessary to resort to an operation to 
relieve the distended bladder, there is another method which is, I 
tliink, much better than puncture by the rectum. 

Where there is absolute obstruction of the urethral canal from 
injury or disease, we have a fixed and sure guide to opening into the 
membranous part of the urethra. By passing the forefinger of the 
left hand into the rectum we can feel the apex of the prostate gland 
^ distinctly, and in front of the prostate the dila|^>ed membranous portion 
. the urethra can be reached and opened with safety. In operating, 
fne surgeon, having his finger in the rectum in contact with the 
prostate, takes an ordinary, straight bistoury and plunges it into the 
^merial line of the perineum, in front of the anus, with the back of the 
knife towards the coats of the rectum, and, keeping its point directed 
obliquely upwards, he cuts freely, as if he were going to cut into the 
apex of the prostate. That gland forms a fixed point, in front of 
which he cuts into the membranous part of the urethra (fig. 231), and 
Fig. 230. Puncture of bladder from tbe rectum, as described in text. 
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the uttne then escapes. Afterwerds^ he either leaves in a lititolieioy* 
tube or introduces a catheter down to the obstruction in the perineum^ 
cuts on its point, and passes it on to the bladder, so as to re^%stablish 
the urethra. This raay seem a diflScult operation, but it is really not 
so. It is, J think, a much safer and better operation than puncturing 
the blaclder from the rectum, as it not only relieves the retention but 
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enables us to restore the natural passage. It can, however, only be 
required in cases where the continuity of the canal of the urethra 
has been destroyed by injury, and where, theref(/re, a cath(‘tcr cannot 
be passed, or when tlie scrotum and penis are nn olved in a cancerous 
swelling. I have performed the opoiation sevcial times under both 
of these conditions, and met with no liifficulty. , 

Extravasation of Urink may occur from various causes, some of 
wliich, such as injuries of the urethra and fdadder, liave been already 
spoken of. When the extravasation takes place in certain positions, as 
at the neck of the bladdti* within the pelvis, or when it escapes into 
the abdominal cavity, we have hi en that the condition is one which 
does not admit of much being done for its relief. It is different, how- 
ever, with respect to extravasation or infiltration of urine in the peii-j^ 
neum. In that case we can do much to save life, and prevent^ or at^ 
least diminish, tlie destruction of tissues, if only our interference be 
prompt and decided, aAd I therefore desire to draw your attention 
very specially to tins subject. It is not a condition in which you cau 
wait to have a consultation or obtain aid. To be of service you must 
act at once, and understand how to act, atid the principles on which 
you proceed. 

I have said that extravasation may arise from injuries of the 
urethra and other causes j but in this position it most usually occurs in 

fig. 281. Puncture of bladder from perineum, author’s method, as described in 
text. 
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consequence of o1»0truction in the canal, and in connection with ui^thral 
etriotura * 

The!« are two forms in which it may arise. One almost instan- 
taneous in its occurrence, rapid in its destructive effects, and attended 
with very marked local and constitutional symptoms. The other, pre- 
coded by the formation of deep abscess in the perineum, and only 
supervening as a consequence of that having been neglected, and hence 
its progress and symptoms are different from those of the former, and • 
perhaps not attended with so much, at least not with such immediate, 
danger. 

I shall first describe the condition in which the urine escapes and 
is rapidly extravasatod into the tissues. This usually occurs in cases 
of tight indurated strictures. In such instances there are always 
pathological changes, tending to ulceration of the urethra behind the 
strictui e, resulting from hmg continued irritation, and the pressure of 
the urine from behind over-distending the canal immediately on the 
vesical aspect of the contraction ; and in cases of retention under such 
conditioiih, unsuccessful attempts to introduce catheters may also tear 
and still further weaken the walls of tlie iirctlira. Under suqIi circum- 
stances the patient, straining with great loreo to empty tlie over-dis- 
lendcd bladder, feels something give way, and expeneiiciiig'lhe relief 
of the bladder eiaciiating its contents, thinkb he is making water, but 
seeing none coming by the natitral passage, he becomes alarmed, especi- 
ally wlien he finds a sudd(*n swelling between his thighs, and distension 
of the scrotum and pimis. Tlio urethra has yielded in the perineum 
behind tlio stricture. The momentary relief is soon followed by an 
intense burning bens<itioii in the perineum, and medical aid is pro- 
cured. 

If the surgeon sees tlie jiatient immediately after the occurrence of 
the extravasation, he finds the scrotum and coverings of the penis 
swollen and tenst', and the anterior jiart of the perineum occupied by 
a tense prominent jiyraniidal swelling, at first sharply defined. This 
perineal swelling is coritiinious in front with that oi' the scrotum ; its 
apex, posteriorly, in the middle of the iioiineum, passes no farther back 
than about three-fourths of an inch from the anus ; but laterally and 
liosteriorly it approaches the point of junction of the ramus with the 
tuber ibchii. Laterally it is defined by the line of the rami of tlie 
ischium and puhes on eacli side. After a time the definition may be 
’ less marked, owing to acute oedema of the subcutaneous tissue super- 
vening. If the extrinasalion ih allowed to proceed, tlie swelling jiasses 
up along the course of the spermatic cord t(^ the lower part of tLe 
, abdomen. I 

It is of importance to notice the form and c(uirse of the swelling as 
seen'at the early stage, as that explains the site of the extravasaled 
fluid, and indicates the measures necessary in the treatment. An 
examination of such cases shows that the urethra lias given way be- 
hind the stricture, very generally just behind tlie bulb, and that the 
urine is extravasated between the triangular ligament and the true 
superficial fascia of the perineum. The superficial fascia of the peri- 
neum, after passing over the muscles covering the bulb and crus 

4 E • 
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penis, and the transverse muscles of the perineo^ ia reflected or, 
deeply behind the last-mentioned musiles, apd becomes inlimately* 
united to the posterior margin of the triangular ligament, Laterally, 
as it ascends, it covers in the crus penis on each side, and immediately 
external to the crus it becomes firmly connected to the fascia covering 
the muscles of the thigh, 'which arise from the rami of the pubes and 
ischium. Anteriorly, at the scrotum, it is continued as a part of the 
coverings of the scrotum and penis, and thence along the cord to the 
lower part of the abdomen, where it can bo traced as continuous with 
the fascia of Scarpa or deep layer of the superficial abdominal fascia. 
The anatomical arrangement of this fascia determines the position of 
the swelling caused by the effused fluid in extravasation, and the course 
which that fluid takes. 

It will be at once seen that in the perineum the connections of the 
superficial fascia and its relation to the triangular ligament form a sac 
closed posteriorly and laterally, so that fluid effused between the tri- 
angular ligament and the superficial fascia cannot gravitate or pass 
back towards the anal or posterior region of the perineam, or laterally 
towards the thighs, but must necessarily pass forwards and upwards to 
the mouth of the pouch, where the superficial i)erineal fascia becomes 
continuous with the coverings of the scrotum, in which direction it 
finds a ready vent into the loose cellular tissue under the coverings of 
the scrotum and penis. In cases where the urethra gives way a little 
in front of the bulb, besides the swelling described being present, a 
portion of the urine sometimes infiltrates the erectile spongy texture, 
causing gangrene, which is indicated by the glans penis becoming black, 
or presenting black S2>ots on its surface and in its substance. The 
condition thus indicated is one of great danger, and the prognosis most 
unfavourable. 

In the course of a very short time the swollen and distended parts 
become discoloured, at first of a dusky red, and then mottled with 
black patclxes, and the character of the swelling graduall}'' alters. It 
becomes boggy and emphysematous, rather tlian tense, and tl^e same 
condition extends over the abdomen, ascending giadually higher and 
higher unless interfered with. 

, These local conditions sjicedily give rise to marked constitutional 
symptoms. The patient becomes feverish and excited, with a 'quick, 
sharp, or jerking pulse. The fever soon assumes the irritative typhoid 
character. The tongue becomes dry, the skin is covered with profuse 
perspiration, and cxlialcs a urinous odour, then low muttering deliriumV 
fumbling with the hands, cold clammy sweats occur, and finally, uhleaa 
decided measures be resorted to at once, coma and collapse close 
scene. ' ' 

When called to a patient suffering from extravasation of urine, the 
character of the swelling, in conjunction with the circumstances accofu^. 
panying it, should leave no doubt as to the nature of the case j and the 
treatment, to be effective, must be immediate and decided. No delay 
is warrantable, even though the constitutional symptoms may not have 
arisen j^'^our object, indeed, should be to prevent or diminish these. 
There is no use in wasting time in attempts to pass the catheter ; for 
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^ven supposing you managed to get it into the bladder, it would do 
little or no good, for the contents of the bladder have been already 
extravasated amongst the tissues, and you must relieve that condition 
by free incisions. 

To evacuate the extravasated fluid and sloughs of cellular tissue 
destroyed by the action of the urine, you must make a free and deep 
incision in the middle line of the perineum, from behind the lowest 
part of the perineal swelling forwards to the root of the scrotum, and 
lateral incisions aUo in many cases. Incisions must also be made into 
the scrotum, coverings of the penis, ami into the boggy swelling over 
the cord and abdomen. In a word, wherever the swelling indicates 
tliat the urine has infiltrated the tissues, there we must incise freely 
to permit it and tiie sloughs of gangrenous tissue to escape. The 
perineal incisions must he det^p and long, so as to ])ass through the 
fas(‘iji, and any slougJiing fascia or tissue should he pulled out or 
clijiped away, as it is a source of irritation, and acts also as a mechanical 
harriin* to tlio escape of tlu* discharge. 

When acute (edema has sii])erven(‘d, it is ''sp(‘cially necessary to he 
on your guard against being mishMl by the apjiaient depth (»f*your inci- 
sions, or tlie escape of serous iiuid. TJirough tlie long cential incision 
in th(‘ iierineiim, if projierly nrid(% and of suflicient depth, you can 
introduce }our finger and ft‘<;l the hull) and other deep structures. 
Punctures or small incisions, even if d(H‘p, are of no use. Part of the 
urine may escape in a fluid stat(*, but the greater jiart is infiltrated 
into tin* cellular tissiu^, and incoiporatcd with it, and therefore free 
deej) incisions an* absolutely n(*c<‘8saiy to n^lieve this state of the parts. 
When the sloughs and fluid escape, and tin* swelling suhsiiles, you will 
find w’liat, in the tense state of parts, a])j»eared formidable-looking 
incisions, Ix'conjc V(’ry nK)derat(‘ in their dimensions, llesides tlie 
ahsolut(‘ in*c(*ssit3 for free ap(*rtur(‘S of exit, In jiursuing tliis course 
we really save tissues '^^hull uould othei>\ise infallibly slough and he 
lost. 

It i« v<‘ry seldom that any dangeious amount of bleeding follows 
the incision of the part^, l)ut if any sujierfieial vessels bleed snuu-tly, it 
is necessary to lie tln‘m and cut off the ends of the ligatun*^. The 
subsequent local treatment consists in api>lying poultices with charcoal 
for some time, till the slouglis are fairlj thrown off ; aftei wards various 
lotions are used, according to tlie a])i>caran('e of the granulating surface. 
When the swelling is iiartially diminished by the incisions, we can 
introduce the grooved stricture-staff through the con ti acted uietlira into 
the bladder, and use the cential incision to r(*a#li tlie groove and divide 
the stricture, and then pass and retain a full-shicJ gum catheter in the 
bladder. 

The constitutional syinptoina are most likely to he relieved, if not 
prevented, by the active local treatment ; hut if they have arisen before 
the patient has been s(‘cn by the m<*dical attendant, then stimulants to 
keep up the strength, and bromide of potassium, with camplior, to allay 
the general iiTitative fever, and subsequently generous diet, fjjrm the 
chief indications. 

Occasionally extravasation occurs in a more insidious form from 
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some small rent or ulceration of tKe urethra, and then urine, eseafunig 
slowly in small quantity, does not give rise to the marked swelling I 
have described, and attention may only be drawn to it by the occur- 
rence of the constitutional symptoms. In such circumstances the 
patient’s condition is very dangerous, but treatment by incisions to 
evacuate the mine and sloughs must be had recourse to as in the 
former case. 

The other fonn of urinary extravasation which supervenes on 
neglected abscess in the perineum arises in a different manner from 
that which I have just described ; and, accordingly, its symptoms are 
different and its progress less rapid, in consequence of the pathological 
changes which have preceded the extravasation limiting it for a time. 
Owing to the pi'esence of stricture, or some other source of irritation in 
or near the urethia, deep-seated inflammation is set up in the perineum ; 
and, as a result, an abscess or collection of pus forms either under the 
superficial fascia or between the layers of the triangular ligament. This 
is attended by deep-seated brawny hardness in the perineum, accom- 
panied by great pain and constitutional disturbance, acute oedema of 
the scrotum, and, in most instances, painful and difficult micturition, 
and pain and fulness about the anus. If these conditions be neglected, 
or if the surgeon waits for distinct fluctuation, the purulent matter, 
prevented from making its way towards the cutaneous surface, points 
and opens into the mucous canal of the urethra. In consequence of 
this ulceration, wliilst part of the pus escapes by the urethra, urine 
passes, more or less freely, into the cavity of the abscess, and excites 
increased action of an unhealthy character, constituting urinary abscess, 
and attended with the peculiar constitutional symptoms of urinary 
fever. ♦ 

For a time the effused urine and purulent matter arc confined by 
the barrier rejsulting from the plastic exudation which has consolidated 
the tissues and formed the cyst of the abscess, and hence the fluid 
is not largely extravasated as in the ordinary form of infiltration of 
urine. Unless, liowever, free vent be given to the collection, Ahe bar- 
rier soon yields before the pressure and destnicfch'-e action of tlie acrid 
fluid, and then the fluid contents gradually infiltrate the surrounding 
parts, and lead to sloughing and unhealthy suppuration, undermining 
and destroying the deep as well as the superficial stmeturea, and ulti- 
mately, though more slowly, the fatal results follow as in the former 
case, or the patient may die with the symptoms of a combination of 
pyaemia and ursemia. The pathological condition indicates the proper 
treatment, namely, early incision in all cases of suspected suppuration 
in the perineum, without waiting for fluctuation. When the symptoms 
of deep inflammation in the perineum have been followed by escape of 
pus by the urethra,* w'ithout much diminution of the perineal swelling, 
and with perhajis increased local and constitutional irritation, no tnB!0 
should be lost in making a deep incision into the perineum to' afford 
vent to the confined fluids, and so prevent mischief. Should the urine 
have n^e its way through the consolidated tissue forming the boundary 
cyst or the abscess, and become infiltrated, we must make incisions 
along its course, and apply charcoal poultices and fomentations, as in 
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usual form of extravasation of urine, to allay iititatic^ and IsVour 
£h.e escape, of sloughs of dead tissue, whilst at the same time we support 
the patient’s strength by stimulants and nutrient diet. 

When speaking of the various pathological conditions arising in 
consequence of urethral stricture and complicating its treatment, I 
mentioned Fistula in Perineo, and stated how it originated in 
abscess, and was kept up by the urine passing through the fistuloUs 
track so long as the contraction remained in front. When this con- 
dition has continued for some time, the sinuses and the main fistulous 
canal connected with the opening in the ur^Jthra behind the stricture 
become much consolidated, and lined with a structure resembling 
mucous inem})rane. In many cases the whole perineum and posterior 
part of the scrotum present fistulous openings converging at the main 
track, and all the surrounding textures are thickened and consolidated 
owdng to plastic exudation. In such cases, the first and most im- 
portant indication for treatment is to restore the natural passage by 
curing the stricture. When that is done, nature in many instances 
accomplishes the rest of the cure, the urine flows by the natural canal, 
and the sinuses gradually contract and heal. In some cases, however, 
where great induration and many tortuous sinuses have existed for a 
long time, we may re(piiro to lay them o])en to some extent, and use 
a stimulant application, or thc^ actual or potential cautery, to destroy 
the lining membranes and callous tracks of the fistuhn. This is best 
effected by means of the heated wire, or a probe coated with nitrate 
of silver, or by injecting a solution of nitrate of silver along the track, 
and when there is much consolidation and brawny hardness of the 
perineum, Ihe application of a blister is of great service in promoting 
absorption of the plastic exudation, and stimulating the parts to a healthy 
action. 

We must, however, remember that fistula in perineo may depend 
on other causes than stricture, or be kept up by a state of parts which 
renders it much less amenable to treatment, (►r even incurable. In 
cases where abscess forms from any cause in Cowper’s gland, even 
although it is opened early, there is often a tendency to the formation 
of a troublesome urinary fistula. The short duct of the gland oi)ening 
into the sinus of the bulb is involved in the diseased condition, and 
hence the ulceration opens into the urethra, and urine dribbles thiough 
the abscess, and, though there be no obstruction in front, keeps the 
external aperture from contracting, and this condition is veiy trouble- 
isome and tedious of cure. The best plan is t<^ lay open the fistula and 
eavity of the abscess, and touch the interior with strong tincture of 
iodine or nitrate of silver, and let the wound granulate from the bot- 
tom, and after a time apply the heated wire to complete the cure. Some 
recommend that a gum catheter should be retained, or that the patient 
should be taught to use tlio catheter to draw off the contents of the 
bladder, so as to prevent the urine passing into the sinus ; but the 
irritation produced by the catheterism is as bad as that induced by 
the dribbling of urine ; besides, in such cases where there is no stricture, 
a part of the urine always passes by the sides of, as well as through, 
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tho catheter. In the cases ia which I have tried catheterism, it has 
retarded rather than expedited the cure. 

It has been recently proposed that in cases of fistula where there 
is no obstruction anteriorly, puncture of tho bladder and retention of a 
soft canula should be resorted to, so as absolutely to prevent urine 
flowing along the urethra for a time, and in cases wliich resist other 
treatinent the suggestion is wortliy of trial. 

Ill patients in wliom, as a consequence of stricture, chronic abscess 
of tho prostate gland has occurred in the form alluded to when speak- 
ing of tho inoihid changes following bad strictun^s, the pus is often 
discharged by ulceration through the mucous membrane lining the 
jjrostatic portion of the urethra, and conscjipiently, when the patient 
make^ water, part of the urine iiiitls its way into tlio prosiatic abscess, 
and leads to tuitlior suppuration, and listuhe opening in the ptuhieum, 
through which hetid pus and urine find vent. For the cure of the 
contraction, dilatation or other treatment of tlie stricture is in such 
ciicumstances indicated in llio first instance, Init Ave can hardly expect it 
to cure the fistulous condition, de])en(liiig as that does on the disorganised 
state of the prostate. I possess a specinieii in my <‘ollecti<m from a 
patient in Avhoni a fistula in periueo exihtetl fo? many >t‘ars. 'Ihe 
stricture was fully dilated and cured, but, tliough most of the urine 
passed by the natural passage, a small fistula remained o])en, which 
could never be healed. The preparation of llie luorlud parts show’s tho 
reason of its incurjihility to be the stat(‘ of the ])rostate and prostatic 
portion of tho urethra wdth wdiich the sinus communicated. In llie 
case of a young man recently under my care, who sniren^d from urinary 
fistula connected not wdth stricture, hut aiising from a strumous 
abscess of tlic left side of the prostate, after having diagnoi^il the con- 
dition by examination from tJie rtetnin, J divided the sinus by an 
incision resembling that for lithotomy, and laid the cavity in the left 
side of the prostate freely open. The incision contracted and healed, 
but a similar abscess fonned on tho right side of tlie j)rostate, and 
ulcerated into the rectum. Under treatnnmt this also contracted, but 
never completely, ami abscess of the testicle siqieri eiied. After long 
treatment the patient w’as dismissed relieved, biit 1 can hardly say 
cured ; indeed the state of his genera^ li(\alth was most flnfai ourahle 
for any treatment. In tliis class of cases incision of the prostatio 
abscess, combiiieil Avitli imncture of the l)ladder, may be warranted, if 
the general health is not too much affected. 

In cases where great sloughing has folloAved extravasation of urine, 
it often happens tliat, wj^dst the gap caused by tho separation of sloughs 
contracts and heals to a wonderful extent, a small fistulous oiiening 
remains. You must be very careful in your prognosis as to the cura- 
bility of such a fistula, it looks so trifling tliat you aris a}>tto imagine 
that, by dilating tlie stricture and touching tho fistulous opening with 
tho heated wire, there will be no difficulty in obtaining a cure. But 
you must recollect what ha's occuri’ed. All tlie dt*ep textures and a 
portion of the urethral w^ull have been destroyed, and though, by the 
process* of contraction the skin has nearly closed, it merely covers in 
a cavity, in which, when you pass an instrument into tho bladder and 
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ealiurge sparing in the i^iHnetiin, you caii faeftfee cathater l>are ftaf 
. an indi, or even more. • ^ucb A case may be j»ronounced incurabte, for 
the only febahce of a cure is by means of a plastic operation, and the 
condition of parts is veoy unfavourable for that 

1 have dwelt at length on the subject of perineal fistula, because, 
whilst the general principle of treatment and the favourable prognosis 
in ordinary cases connected with stricture are in consonance with what 
I first stated, the exceptions are so important and so little adverted to, 
that I considered it essential to draw your attention to them, 

Eetention of Urine in the Female, owing to the short and 
direct course of the urethra and its large calibre, is not of frequent 
occurrence j but it occasionally arises from malposition of the womb^ 
as in cases of anteflexion and retroversion of that organ, and from the 
pressure of firm polypi, fibrous tumours, or other growths projecting 
from the uterus into the vagina. I have met with complete retention, 
and enormous distension of the bladder, arising from accumulation of 
the menstrual discharge in a case of imperforate hymen. Retention of 
urine may also occur during labour, if the attendants neglect to have 
the bladder emptied before the head of the child descends so as to 
compress and alter the position of the urethra ; and it also sometimes 
results after tedious or difficult labours. Atony of the bladder from 
over-distension, or paralysis from disease of the nervous centres, may, 
as in the male, occasionally lead to retention, but comparatively rarely, 
as the size and shortness of the passage allow tlie urine to flow ofiT. 
Stricture of the female urethra is an exceedingly rare cliscjise, but it is 
occasionally met with, and most generally arises from some local injury 
of the ]>assage. Tlie orifice is not unfrequently obstructed by caruncles 
or 'vvarty growths, and one peculiarly painful growth, situated at the 
orifice of the ur(*thra, • sometimes causes comphite retention of urine 
from sympathetic irritation, and the excessive pain caused in micturi- 
tion. The growth is i)r(>rainciit, often pediuiculated, and bus the 
apijcarance of a small raspberry. 

In most instances there is no difficulty in relieving retention of 
urine in the female by means of catheterism, but, except in cases of 
unusual character, no exposure is permissible, and hence the introduc- 
tion of the instruinent requires some tact. The direction usually given 
as the best to guide the instrument into the orifice of the urethra, and 
avoid the more patent orifice of the vagina, is to pass the finger from 
the vestibule backwards until the point of the finger feels the papillary 
swelling of the urethral orifice. In many caies where we require to 
use the catheter, as in women who have borne children, the urethral 
orifice almost lies Avithiii the dilated vagina. The surest .plan in all 
e^es is to place tlie forefinger of the left hand in the A^agina behind 
the orifice of the urethra, aud with the catheter carried on tlic forefinger 
of the right hand to guide the instrument into the orifice. The posi- 
tion of the loft forefinger prevents the instrument passing into the 
vagina, or if it tends to do so, detects the error at once, and then, by 
guiding the catheter a little forwards, it almost certainly enters the 
proper canal, and is easily carried on towards the bladder. A shoA 
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flattened silvrer catheter is generally used, and answers well enough. 
The ordinatj’' gum-ejastic male catheter, without the stilette, will how- 
ever, I think, generally bo found more useful for all purposes. It is 
easily introduced, adapts itself readily to any alteration in position or 
length of the canal, which may be caused by the pressure of tumours 
or the displaced uterus, and avoids the urine wetting the patient or 
bed-clotlies, which is liable to occur when the short catheter is used ; 
and, moreover, avoids still more surely all exposure of the patient. 

When retention arises from some special cause, that of course must 
be attended to, besides relieving the bladder with the catheter. Thus, 
ill the case of retained menstrual discharge, the hymen must be divided 
by a small crucial incision ; the opening dilated with the finger, the 
collecteil discharge evacuated, and the vagina washed out with tejiid 
watery solution ot carbolic or boracic acid, and an opiate given, as con- 
siderable irritation and even danger of metritis sometimes follou s this 
simple operation. 

When caruncles or the painful vascular wart like growths are pre- 
sent, they must be n^moveil by ligature, or tlio knife or scissors, and 
the cut surface touched with nitrate of silver. Polypoid tumours of the 
uterus must be removed if their character and attachments admit of 
that being done , and in cases of ante- or retro- version of the uterus, 
means must be taken to replace and maiiitaiu tlie organ in its natural 
position. 

Khouht an organic stricture be found, it will be best treated by 
gradual dilatation, or by ajilitting it, as in Holt’s operation in the 
male, and then the patency of the canal must be mamtained by th<» 
occasional use of a bougie or catheter. 
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Ukcthritis — Gononlifra Virul(’nta: its Piogicsaive Symptoms —Gleet — Retrocedent 
Sltiffc— (’ompJic.itions — PiosUtitis and liritable Bladder - Inllarnmation of the 
Testiolo— Tieatincnt of GonoiilKca and Gleet — GoiioirlKea in the Female — Con- 
htitutioujl or Stco?iddi*y Kflfects of (Tonoirlnea Virulenta — Gonoriha*al Ophthal- 
mia (loiu)iih(eal Warts --(lonotrlia^a Pi^eputialis. 

Inflammation of the mucous lining of the urethra, attended with pain 
and irritation of the parts, and pain during micturition, accompanied 
by the dischaigo of 'nscid muro-pnrulent matter, may arise from vari- 
oiiR causes not voufTeal, such as dii(‘ct local irritation, or froitf atfections 
of other organs leading indiiectly to irritation of the mucous mem* 
hrane, constituting UnETHurns or (Ionorrhcea Simplex. The term 
gonorrhoea was originally apjilieu to all urethral discharges, under the 
idea tliat tlie irritation led to ovor-secretion and discharge of altered 
seminal fluid ; and although this erroneous notion has long ago been 
exploded, the term from custom is still retained. 

Tlic form of urethritis wliich we have to treat most frequently is 
an inflammation of a sjx'cific character, arising from the application of 
a vinis to tlie mucous surface, anti hence it is tt nned Gonorrh(EA 
ViKLLENTA, not Oil accouiit of the virulence of the symptoms, but to 
distinguish it from the simple form, as arising from a special virus, and 
hy the poison power the dischaige possesses of communicating a similar 
disease when a])plicd to a mucous surface. 

At one time gonorrlicea and syphilitic affections were all included 
under the one head of venereal diseases, a nosological arrangement 
which led to lamentable results in practice, from the treatment adopted, 
in consequence of the idea that these diseases were identical in nature. 
In the present day, and indeed fora long period back, 1 believe that 
no one holds or has held such a view. Some, however, have gone to 
the opposite extreme, and consider that there is no evidence of specific 
character in gonorrhoea — that the disease iai simply to be regarded as 
discharge arising from inflammatory action, and possessing the same 
characters whether the inflammation be excited by some accidental 
local irritant or by impure sexual contact. 

Whilst I* readily admit that any acrid discharge or other irritant 
of a non-venereal character applied to the urethra may excite all the 
acute symptoms of the inflammation and the purulent discharge, yet 
such an irritant will never j)roiluce certain specific symptoms which we 
meet with in many cases of gonorrhoea virulenta, and which are liable 
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to occur in all, if proper treatment be not adopted. I allude 
to the peculiar lic}\enous eniption, and the acute or subacute forms of 
articular rheumatism, which frequently supervene during the retro- 
cedent stage of the afiection (and the gonorrhoeal ophthalmia and 
otoirhoea which occur when the discharge has ceased or been suddenly 
arrested), and which cannot be accounted for on the supposition of 
direct application of the discharge to the part. Such constitutional 
affections never follow on simple urethritis, and the period at which, 
and the manner in 'which, they occur seem to me distinctly to indicate 
the specific character of gonorrhoea virulenta. 

One reason wliy I have drawn your attention to this character of 
the disease is, that in gonorrhoea, as in most diseases arising from a 
specific virus or infection, we have it running its peculiar course, and 
undergoing a series of natural cJxanges, the observation of w^hich may 
form indications for, or may modify its treatment. Thus, from the 
period of accession, we find a gradual increase in the violence of the 
symptoms up to the eighth or tenth-day, when it culminates ; and from 
that period the violence of the pain and amohnt of the discharge 
diminish, and the character of the discharge alters. During the retro- 
gressive stage, affections of some of the other organs connected with 
the urethra by function and continuity of mucous surface, such as 
Cowper's glands, the prostate and testicle, may and often do super- 
vene; and, as I have already stated, it is at this period that the 
secondary or constitutional symptoms often show thems(‘lves. 

I shall now proceed to describe, as briefly as 1 })ossibly can, the 
symptoms of a case of gonorrhoea virulenta. A ])eriod of incubation, 
varying from three to eight or ten days, seems generally to intervene 
between the receipt of the infection and the manifestation of the 
symptoms of the disease. Most generally about the sixth or seventh 
day the patient feels an uneasy, irritable, or itcliing sensation about the 
orifice and anterior part of the urethra, and on looking at the parts he 
obsen^es that the lips of the orifice arc rod and swollen. When he 
passes water the stream scatters, and micturition is followed by in- 
creased irritability of the passage. The irritable sensation soon changes 
to that of pain of a sharp burning character, and tben there is noticed 
a purulent discharge, at first small in quantity, but which soon becomes 
profuse. The inflammatory swelling of the orifice is increased, and 
there is often swelling of the prepuce from acute (edema. Tlie pain 
on micturition is now so intense and burning in its character that the 
patient dreads to relieve tlie bladder, and in some cases the agony is' 
excessive. The constitution sympathises, and there is always more or 
less fever and disturbance of other functions, while in some patients ' 
the symptomatic fever runs very high. Ijittlc hard masses and in- 
flamed absorbents can often be felt along the penis, and the absorbent ^ 
glands in the groin are swollen and painful. The burning pain ahfl 
profuse pundent discharge continue unabated for eight or ten days, and 
then the pain begins to be loss severe, and micturition is not attended 
or followed by such intense suflering. Gradually the discharge becomes 
tliinner and less in quantity, and in some instances it may become 
suddenly arrested. 
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A aew train of symptoms now develop : ‘ the swelling 

and irritation near the orifice of the urethra disappear^ hat the patient 
begins to feel an uneasy irritable condition in. the perineum* and then 
a feeling of weight and itching about the anus and lower part of the 
rectum. At night the patient is often awoke by a painful erection of 
the penis, tlie organ is tense from engorgement, and curved downwards, 
constituting the condition termed Clwrdee. The erection evidently de- 
pends upon irritation of the prpstatic portion of the urethra, the reflex 
effect being excitement and erection of the penis, which, in the inflamed 
state of tlie mucous membrane, gives rise to intense pain by stretcliing 
still further the swollen and inflamed membrane. 

The pain on micturition is generally very slight after the first fifteen 
days, but the discharge may continue to be considerable in amount and 
of a purulent character for a much linger period. In some instances 
it seems to disappear, and then, w'itliout any obvious cause, to re-appear. 
This is most usually observed in persons of delicate or lymphatic tem- 
perament, or in those w'ho have had gonorrhma previously. In such 
cases the painful sym])toiiis are less marked, but the progress of the 
disease is generally tedious, and most frequently terminates in gleet. 

By the term Glef.t, strictly applied, we mean a thin viscid and 
clear fluid discharge from the iiicthraj; but the word is often made to 
include chronic thin purulent discharge in obstinate cases of gonorrlioea; 
There are few conditions more annoying to the ]mtient and the surgeon 
than gleet. In many cases it baffles all our remedial measures, and 
often, wlmn it has yielded to remedies, it ro-appears whenever they are 
left off. Uleet secjns to depeml not only on tlie chronic inflammation 
of the mucous surface, but also ajjpaivntly on an affection of the mucous 
follich^s, increasing the discharge by over -seexet ion of tliin mucus. 
Occasionally these follicles, or Cowpor's glands, snp]>urate ami give rise 
to troublesome complications, such as urinary fistula. In cases where 
the patient has previously suffered from attacks of gonorrhoea, when 
gleet is very obstinate, it is advisable to examine the uretlira with a 
bougie, as not unfre<j[iieiitly the irritation causing gleet is kept up by 
the presence of a strie.ture. 

When gonorrha^a is passing off it becomes retrocedent. The pros- 
tatic portion of the urethra sometimes becomes affected, and if the 
patient, thinking himself better, is imprudent,* or so reckless as to 
, indulge in any debauchery, acute abscess of the prostate* may occur. 
Thie is attended with intense jiain and weight in the perineum, con- 
gestion and protrusion of the raucous membrane of tlie rectum, like 
haemorrhoids, and sometimes the serious mistake is made of treating 
the hromon'hoidal swelling by ligature, as being the cause of the 
^symptoms. More generally, as the discharge ceases, the patient be- 
comes affected by swelling of the testicle — OiiuHiTis, or Hernia 
Humoralis. He complains of pain in tho loins like lumbago, becomes 
feverish and nauseated, and tho urinq is scanty and high coloured. 
By and by pains of an acute cliaracter shoot along tlie inguinal canal, 
tlien intense pain is felt in the epididyihis and siiermatio cox*d, and the 
testicle becomes greatly swollen, tense, and painful. As the swelling 
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increases, acute oedetnacf tlie scrotum occurs, or 
of serum takes place into the tunica vaginalis, constituting acute hydio^ 
ode, and from the vessels thus relieving themselveB the tension and 
pain in the testicle is diminished. When under treatment resolution 
is effected, the swelling, tension, and pain gradually disappear, and the 
Bjnhptomatic fever passes off. In most cases, however, hardness of the 
epididymis remains for a long time, and in some cases continues through- 
out after-life. 

During the retrocedent stage of gonorrhoea, irritation of the bladder, 
of a very acute character, frequently supervenes, and is, I believe, often 
induced by the use of cubebs in large doses. There is considerable 
pain in the bladder, almost constant desire to pass urine, only very 
small quantities being passed at a time, with great straining and severe 
smarting pain at the neck of the bladder. If this condition be not soon 
relieved by appropriate treatment, spasm and engorgement of the tex- 
tures at the neck of the bladder and around the urethra speedily lead 
to complete retention of urine, which, under the above-mentioned con- 
ditions, is attended with excessive suffering. 

The Treatment of gonorrhoea depends on the stage of the disease 
when we first see the patient, and also on the state of the constitution. 
In the very early stage of gonorrhoea it has been })roposed to cut short 
the disease by injecting a strong solution of nitrate of silver into the 
urethra. This is what is termed the Ectrotic or Ahortive treatment. 

. The latter term, in one sense, designates it best, for it almost invariably 
fails in effecting the purpose intended, and, from what I have seen of 
cases in which it has been tried, it frequently excites great irritation in 
the urethra, and leads to abscesses in the prostate, and lays the founda- 
tion of affections of the genito-urinary organs, which may ultimately 
destroy life by irritation and exhaustion. 

My limits forbid me entering on a consideration of the many plans 
of treatment or remedies recommended in this disease, and I shall 
therefore state briefly the method which, fiom experience, I have found 
to be most generally suitable and efficacious. 

In the very early stage, when the discharge is just beginning, the 
bowels should first be cleared out by some bland laxative, such as a 
dose of castor-oil, and then regulated by the use of bicarbonate of 
potash and rhubarb — drastic purgatives should never be given. The 
patient should be kept as quiet as circumstances will permit, and the 
diet should be light and unstimulating. Acetate or bromide of potash, 
in ten grain doses in camphor mixture, should bo taken twice a day, 
and hyoscyamus may be added if the pain be severe. The parts should 
be kept very clean, and bathed with some mild alkaline solution. ' A 
weak injection of tannin, thrown into the urethra, may be used with - 
advantage, but no stimulating injection should be used in this 
The patient should drink freely of thin barley water or linseed tea, or 
the old-fashioned but useful i^medy, five grain doses of nitrate of 
potash, combined with powder of gum arabic, dissolved in water. If 
he wishes to avoid taking such remedies lest he incur suspicion; he may 
drink aerated potash, or Seltzer waters. 
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After. the discharge has become thick we may 

begin the use of the specific remedies, such as Cfil^hs or balsam of 
cc^aim In my own practice I generally begin by es:hiMt^ the bslsam 
of copaiva in doses of fifteen drops, thrice a day, either by itself mr in 
the form of emulsion, combined with tincture of hyoscyamus, liquor 
potassse, and some mucilage. Afterwards the dose of the balsam may 
be increased, or it may be combined with cubebs and henbane into a 
paste, of which the patient takes a bolus thrice daily. In cases where 
the discharge continues longer than usual, or where the patient has had 
previous attacks, a grain or two of tannin or powdered alum may be 
added to each dose of the pasta As to local applications, at first 
acetate of lead lotion may be applied to bathe the glans penis, and to 
the inflamed orifice of the urethra, and subsequently, in weak solution 
with acetate of morphia, it may be injected into the passage. In using 
this, or any other form of injection, the canal should first be washed out 
by injecting tepid water. Should pain and swelling of the inguinal 
glands occur, rest is absolutely necessary, together with the local appli- 
cation of acetate of lead bjtiori to the swollen glands. My experience 
is that suppuration rarely occurs in such swollen glands in. gonorrhoea, 
but these precautions are requisite to prevent tlie risk. If chordee 
supervene, the use of an opiate suppository at bedtime, or an enema 
of iced water, and a camphor and hyoscyamus pill, or a full dose of 
bromide of i)otash at night, are the best means of preventing this 
painful symptom. When an attack docs occur, plunging the organ into 
cold water is the best means of affording temporary relief. 

When, during the retrocedent stage, symptoms of prostatitis and 
irritable bladder supervene, the use of cubebs and the balsamic remedies 
should be left off, and the bromide of potash, or camphor and henbane 
substituted. The patient should drink freely of diluents j and after the 
bowels have been cleared out by a dose of castor-oil, an opiate enema, 
or suppository, should be administered. If the patient be young and 
robust, and the symptoms acute, great relief will be experienced from 
the application of leeches to the verge of the anus. Of course, under 
these circumstances, the most absolute rest is necessary. 

The most troublesome stage, or rather consequence of gonorrhoea, 
is the chronic form of discharge termed gleet. It often baffles all 
remedies ^or a time, and runs its owm course in spite of them. This 
condition is, I believe, most likely to be prevented by commencing the 
use of astringent and slightly stimulating injections when the discharge 
of gonorrhoea becomes thin, and the pain in micturition has nearly dis- 
appeared, and it is at this stage tliat I thijik the use of cubebs in 
m^erate doses, along with eight or ten drops of the muriated tincture 
of iron, diffused in a large proportion of water, is most beneficial. At 
the same time the strictly antiphlogistic regimen necessary in the acute 
stoges of gonorrhoea should be relaxed, and some wine allowed, at first 
in small quantity, but gradually increased \iTiless it re-excite the pain. 
When gleet is fairly established, the remedies, local or constitutional, 
most generally useful, are those of a tonic or stimulating character. 
Internally, the use of cubebs and iron, or of sulphate of zinc in doses 
of one or two grains twice a day, combined with Chian turpentine, and 
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extract of gentian, are what I find moBt serviceable. In some patients 
I have found sulphate of quinine act beneficially. Zinc and alum inject 
tions, and occasionally passing a bougie, are the local remedies in which 
I have the most confidence. 

Gonorrhoea in the female differs in some respects from the disease 
in the male, both in regard to its symptoms and treatment. In the 
female the disease may be, and often is, confined to the vagina, and as 
that passage has no necessary connection with the urethra, the symp- 
toms are often only heat and pain in the vagina, and swelling of the 
vulva, followed by the purulent discharge, and unless the urethra 
becomes affected there is no heat or pain in micturition nor any otlicr 
affection of the urinary organs. When these organs, however, do 
become affected, then of course all the symptoms of urethral inttam- 
mation occur, as in the male, and are even inttmsified. The conditions 
just alluded to modify the treatment. In vaginal gononduea the treat- 
ment is almost entirely local, and consists in washing out tlie passage 
with mild alkaline lotions, and tlien injecting solution of acetate of lead 
and opium, and applying lint soaked in the solution to the vulva, and 
when the more acute symptoms pass off, using zinc and alum injections 
to arrest the discharge. Kemedies such as balsam of copaiva or cubeb 
pepper, which are considered specifics in the male, exert no influence 
in the cure, as they act on the urinary organs, and do not affect the 
vagina. But they arc required if the urethra becomes affected. 

In speaking of the general characters of gonorrlia'a virulenta, I 
mentioned the secondary constitutional afiections which often follow 
it — the lichenous eruptions and rheumatic symptoms. When these 
supervene we should leave off the balsamic remedies and cubebs, and 
have recourse to small doses of the nitrate of potash, colchicum wine, 
and diaphoretics, and the occasional use of the alkaline warm bath, or 
the vapour bath in bed may be substituted, to avoid the risk of the 
patient being chilled after the bath. As the more acute symptoms pass 
off, the iodide of potassium may be given with advantage. 

One of the most serious affections following gonorrha'a is gonorrhoeal 
ophthalmia. It may arise from the patient inadvertently touching the 
eye with the gonorrlujeal discharge ; but it arises as a constitiitionai ■ 
affection independently of such cau.so. The disease is characterised by 
extreme vascular congestion, and bright redness of the conjunctivii, the 
sub-conjunctival cellular tissue becomes infiltrated and swollen, leading 
rapidly to cheinosis, infiltration, and swelling of the eyelids and puru-' 
lent discharge. The cornea is very liable to suffer at an early period 
owing to the pressure and interference with its nutrition. It becomes 
opaque from effusion between its layers, and ulceration or slougha^g^ : 
may result! The treatment requires to be very active. The chemosed ; 
conjunctiva should be snipped to allow the infiltration to escape, irnd V’ 
to relieve the congested vessels ; the swollen conjunctiva of the eyelids’^ 
should be snipped or scarified for the same purpose, and tlie co'njun<>- " 
tival surface painted over wdth a solution of nitrate of silver, or a strong 
solution of alum ; leeches should be applied to the temples, and a blister 
behind the ear, and strict antiphlogistic regimen enforced. In milder 
forms, the solution of nitrate of silver or alum to the cpnjuhcjiv^, to 
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arrest the purolent discharge, combined with the vee of saline purga- 
tives, is in general sufficient to relieve it When the sclerotic coat of 
the eye or the iris becomes affected, the use of calomel and opium, and 
the local application of belladonna or atropine, must be used in addi- 
tion to antiphlogi.stic remedies, on the general principles of treating 
sclerotitis and iritis. 

The irritation caused by the gonorrhoeal discharge sometimes leads 
to the formation of warts on tlie prepuce aud glans penis. I believe 
that attention to cleanliness, and washing the parts frequently with 
some mild alkaline lotion, will do much to prevent such formationa 
They occur, indeed, in their most exaggerated form in females, in whom, 
from the constant discharge lodging on the nymplue and vulva, and 
passing back from the vagina, wo frequently find enormous masses of 
warts occupying the perineum and around the orifice of the anus. In 
the early stage of tli(*se warty excrescences tlie application of nitrate of 
silver, strong acetic or cliromic acid, is sufficient to destroy them, and 
if alkaline lotions hv subsequently used, their extension will lie pre- 
vcuited. When large, pcri<lulous, and prominent, they must be clipped 
oir, and th<‘ out surface and any incipient vegetations toiiohed with 
nitrate of silver. 

Wo occasionally meet with a discharge of jiurulent matter from the 
lining membrane of the ptepitc<» ami the surface of the glans penis — 
GoN()Jiuiiu:a riLLruTiALis. The prejmee is swollen, aHlematous, and 
jiaiuful, and the discharge is of a gre(‘nish-yellow colour, and has a 
licculiarly ofi*eusi\e odour. The sebaceous secretion seems to be altered 
in cliaracU'r, and increa»ed. There .is no j»ain on micturition, but con- 
siderable tenderness of the glans p(*nis. TJiti tre«itnient required is 
purely local. Alkaline wasJies sJioiild bo inject(‘d between the glans 
and prepue(*, or, if the latter can be drawn back, applieil dii’ectly to the 
parts. The atfected surfaces should then be [tainted over with a solu- 
tion of nitrate of silver. 'Jliese measures gem rally serve to arrest the 
discharge and efiect a cure ; or if tlie discharge continues it is less 
otieiisive, aud the use of sulphate of zinc aud alum lotion is sufficient 
to complefe the cure. Iii cases where the pre})uce is inflamed, swollen, 
and a\leinatous, tlie acetate of lead and opium lotions should be applied 
to the ])art t<» allay the s^velling, and the alkaline and astringent lotions 
injected beneath the prcqiuce to anest the discharge. Beyond antiphlo- 
* gistic regimen, no constitutional teeatment is required. 
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Phymosis AND Paraphymosis ; Treatment— Ordiitis or Inflamed Testicle: Tieat* 
nient — Hydro ele : Diagnosis and Treatment; Operation-- Ha'inatocelo : DiflS- 
culties m D‘agi»osib: Ticatinent — Cirsocele and Vaiicocele; Diagnosis and 
Treatment — Tumours of Testicle — Castration : Stej)s of the Opeiation and points 
to be specially attended to. 

During tlic progress of gonorrhtea the irritation caused by the disease 
may induce the aflcctions of the prepuce, termed phyniosis and ]>ara- 
lihymosis ; but as these conditions arise also fiom other causes, we may 
as well consider them in their general character. 

The condition termed Phymosis consists in the prepuce being 
elongated, closing in the glans penis, its orifice being contracted and 

thickened, so that it cannot he drawn 
liack to uncover tlu^ glans. Phymosis 
frequently occurs in children as a congeni- 
tal condition, and is, except under some 
accidental circumstances, unattcuided by 
swelling or inflainination. Put when it 
supervenes on gonorrheea or s}q)liilis, the 
jirepucc js sw^ollen, hard, «and its margin 
slightly eedeinatous. In such circum- 
stances, by the use of acetate of l<‘ad 
lotion, and injecting tepid w ater beneath 
the prepuce, the swelling diminishes, and 
the glans penis can be exposed. If this condition, however, has been 
permitted to exist till con&olidati*m of the iullamTriatt>iy swelling has 
taken place, the discharge is apt to collect beneath the prepuce, and , 
give rise to abrasion of the o])j)osed surfaces, and partial adhesion may 
take place between the gjans and lining membrane of the prepuce, or 
the foreskin may ulcerate or slough. When we are called to a patient 
under such circumstances, wo must slit up the foreskin to such an 
extent as to be able to uncover the glans. To effect this wt take an 
ordinary director, pass it between the glans and prepuce as far up as* 
the reflection of the lining membrane, bring the director close to the 
side of the freenum, then carry a sharp-pointed, curved bistoury along 
its groove, transfix the skin at the point of reflection, and slit Ae pre- 
puce freely open. In many eases, when this is done, it will be found 
advantageous to clip off the thickened and altered foreskin, so as to 
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'^^eet complete exrdttmcisioa A fow n^y to ioife?te4 

to diminish tlie cut surface. 

lu cases of congenita;! phymoeis, circumcision sbould always lie 
performed. This is sometimes done by pressing back th(¥ glans penis 
and then seizing the anterior part of the foreskin between the blades 
of a pair of dressing forceps, and clipping off the projecting part of the 
prepuce ; but this method is very imperfect, the ^n and lining mem^ 
brane of the prepuce are very loosely connected, and the latter is closely 
applied, almost adherent to the surface of the glans ; hence, when the 
projecting portion of the foreskin is cut off, you must slit up the lining 
membrane, and cut it off subsequently. It is better to proceed in the 
manner described in the case of acute phymosis ; that is, to slit up the 
prepuce to the point of reflection, and then clip it off with scissors. In 
this case, however, we ihust recollect that it is essential to stitch the 
cut edges of the skin and lining membrane, to prevent their separation. 
Ice or iced-water dressing should be applied to prevent oozing, and the 
cut margins of the pr<jpuce protected by the application of a little oil 
when the patient passes water. 


PARAPHYMOsrs consists in retraction of the prepuce, which becomes 
swollen. The sliarp and unyielding cutaneous margin becomes tight, 
and constricts the penis behind the glans. The mucous lining is 
swollen and cedematous, in consequence of infiltration of the loose sub- 
mucous tissue. When we examine the part 
we find two swellings witli a deep narrow 
sulcus between them. In front there is the , 
swelling caused by the mucous lining of the 
prepuce and the glans j)enis ; posteriorly, the 
swoUen and inflamed integument of the pre- 
puce; and on separating the swellings wo 
l>erceive at the bottom of the inteiToning 
sulcus the tight constriction caused by the 
unyielding margin of the prepuce. In the 
treatment of paraphymosis we must remember that, unless the con- 
dition be relieved, strangulation of the constricted parts will be the 
result, and sloughing not only of the prepuce, but even *of the glans 
penis, may occur. We must therefore be prompt in our measures of 
relief. If called to the patient in the early stage, by puncturing 
the oedematous swelling in front, and by compressing the glans penis 
with, one hand whilst we draw forward the prepuce with the other, 
,we,fiften succeed in removing the malpositioj of parts. But if there 
be any difficulty, the operation required for paraphymosis is so simple 
apd so, slight that we should have recourse to it at once. The operar 
tipn consists in separating the two swellings, so as to expose the con- 
.j^riction at the bottom of the sulcus, and then wdth the point of a 
teaotojny knife or narrow bistoury notching the constricting ring 
de^ly at two or three points of its circumference ; this at once relieves 
the ^cionstriction, and the prepuce is easily replaced, and when this is 
accoziqilished, the marks of the knife can scarcely be perceived* The 
so-called operation's really less painful and less likely to injure the 
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parts tliim attempts at reduotioQ by paS[iing.'lbmbly oa t^^pDepoee. 
0<dd>vater dressing, to allay excited action, is all sft«Nti«attooat 

wMcb is required. 

1 

Inflammatory Swelling of the Tes^hcle — Orchitis, or Hernia 
Humoralis, as it is sometimes termed, arises from various causes, but 
perhaps most frequently as a result of retrocedent gonorrhoea. I have 
already described the mode of invasion and character of its symptoms 

when it results from gonorrluna, and as 
these are the same from whatever cause 
the disease arises, I need not repeat 
them here, but shall simply state the 
treatment most suitable for its cure. 

The plan of treatment most gener- 
ally useful is to deplete at the first by 
opening one or two of the small scrotal 
veins, and by immersing the testicle in 
moderately warm water to encourage 
the bleeding, which is afterwards ar- 
rested by a bit of adhesive plaster, and 
the patient is made to remain in the 
recumbent posture, with the scrotum 
supported by a handkerchief sling, or 
on a cushion, wdiilo lint dipped in 
slightly tepid anodyne load lotion is 
ap 2 )lied over ijb. The bow^cls sliouhi 
^ be kept gently open, and the diet should be strictly antiidilogistic. If 
the disease occur during retrocedent gonorrhoea, all specific remedies 
should be abandoned, and bromide of potassium with camphor mixture, 
aerated potash water, and other diluents substituted for them. 

In many cases effusion takes place into the tunica vaginalis, con- 
stituting acute hydrocele, and great relief is given by puncturing tlic 
distended sac, and so relieving tension. In some cases I have made 
small incisions into the swollen testis, with great relief and without 
any bad after-effects ; but I have not carried out the practice, as 1 am 
impressed with the belief that the risk of exciting irritation more than 
counterbalances the relief which the incisions afl’ord at the time. In 
many instances, if wc see the case at the commencement, compression of 
the testicle by methodical application of adhesive strapping will often 
prevent the accession of swelling, and cure the disease ; and in all caB#s 
the strapping, applied afj^er the painful symptoms are subdued, is . 

in obtaining the speedy absorption of interstitial exudation, and 
preventing permanent organic change in the gland or epididymis ; i 
for the same purpose I think it is generally advisable to give .a^J^;' 
doses of gray powder, or one-grain pills of the gi*een iodide of 
during the progress of the treatment. If any hardness of the* 
mis continues, a little iodine or camphor and mercurial linim^t.^ii^y 
be applied, rubbed in over the swelling. ^ 

Hydrocele of the Tunica Vaginalis consists of a eoJl^ction of 



Fig. 234. 



serotw fltiSl witJiia of graiiti^y 

becomes Sifi^etided, Bi^ellmg pa^ddii up in front of l^espematio 

cord tow^ards the external abdominal ring. The collection of fluid 
forms a tumour, generally of a pyriform shape, perfectly smooth on the 
surface, and unattended by any painful symptoms, except the dragging 
sensation caused by its weight and bulk. The histoxy of the disease 
is that of slow gradual increase from below upwarda The testicle can 
be felt at flrst at the posterior part of the swelling, but itn relatioa is 
lost as the fluid collects and overlaps it. 

The disease may follow some injury or irritation of the 
urinary organs ; but for the most part no distinct cause can be assigned 
for its origin. It is a disease of common occurrence in all countaries, 
but is especially frequent in warm climates. The diagnostics of 
hydrocele are — its form, and the manner in which the swelling takes 
place, its weight as compared with solid tumours, the feeling of^ tense 
fluctuation, and the transi)arency of the swelling when we examine it 
by transmitted light, by which last test we at once satisfy ourselves of 
the nature of the contents of the swelling, and see the relative position 
* of the cord and testicle. 

When speaking of the diagnosis of scrotal hernia, I liave already 
fully described the differential diagnosis of these two diseases, and 
need not repeat it here. It may, however, be mistaken for other 
tumours of the scrotum, or 'other swellings may be mistaken for it, 
more especially medullary tumours, which have a feeling of elasticity 
not unlike fluctuation. Such tumours, of course, are not transparent 
when the light test is used ; but then, in some instances, hydrocele, 
owing to the density of the tunica vaginalis, is also opaque ; and unless 
care be taken, in applying the light test, to keep the ulnar side of the 
hand closely applied to the scrotum, the reflected light of the taper on 
the convex surface of the swelling may be mistaken for transparency. 
As a general rule, however, the diagnosis is not difiicult, if we tft-ke all 
the circumstances of the case into account In young children, and 
even in adults, when the hydrocele passes high in front of the cord, it 
is advisable to place the i)atieiit recumbent, and try whether the fluid 
can be pressed back into the abdomen, as it occasionally happens that 
a narrow canal of communication with the peritoneal sac continues 
pervious ; and this would modify our method of treatment 

The fluid in hydrocele is of a pale straw colour, and frequently we 
observe sparkling or oily-looking particles floating in it ; this is cho- 
lestiine. In some cases liaving all the ordinary symptoms of hydro- 
oele, the fluid drawn off is colourless or sightly opalescent, and on 
examination with the microscope we And spermatozoa in ^t This 
^constitutes what is termed Spermatocele, In its general symptoms it 
vSii>o respect differs from hydrocele, except that it seldom attains so 
a size, and the treatment is the same in both forms of disease, 
r :T3]Le Treairmit is either palliative or radical The former consists 
in ti^jl^ng the distended sac with a trocar and canula, and drawing off 
the fluid firom time to time, so as to alleviate the dragging and uneasy 
feoKi^ produced by the swelling. This is done in cases where, from 
the state of the testicle, or owing to a communication with the peri<* 
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toneal eac still remaining open, the radical cure is unadvisabK , The 
radical care is hest effected by tapping the sac, as in the palliative 
method, and, when all the serous fluid is evacuated, injecting two or 
three drachms of strong tincture of iodine, shaking the scrotum so as 
to bring the iodine in contact with all parts of the affected serous sur^ 
face' to create excited action. The part becomes in some hours as 
much swollen as before the procedure, but the swelling is inflammatory, 
and a change of action in the serous sac is induced, which prevents 
re>accamulation of the fluid. It was formerly supposed that adhesive 
inflammation and obliteration of the sac followed the injection of 
irritating fluids ; but where opportunities have occurred of examining 
the parts in patients who had undergone the operation, adliesions of 
the opposed serous surfaces have seldom been found to be extensive, 
and frequently none exist, so that we must account for the cure by 
supposing some change of action to be induced hy tlie stimulation of 
the membranes. In cases where the ordinary method fails, which it 
does occasionally, then we must resoi*t to the old operation of laying 
open the sac freely, removing a portion of it, and dressing the exposed 
surface with slips of lint soaked in some stimulating lotion, and allowing 
the remains of the sac to granulate and consolidate. 

The Operation for the cure of hydrocele is very simple. The instru- 
ments required are a small trocar and canula, and a small gi*aduated 
glass syringe, with a brass nozzle to fit the canula, for the purpose of 
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injecting the tincture of iodine. The scrotum is kept tense, and t^; 
position of the testicle ascertained. The surgeon then plun^ 
trocar perpendicularly (a) through the scrotal coverings at the^ inic»srt 
prominent part, till he' feels it enter the sac, then he changes; ita4ii)6<?- 
tion and makes it pass obliquely upwards to avoid injuring 
(b, figjs. 235 and 236). When the sac is fairly emptied qf 4^4' 
iodine is injected, and the syringe and canula withdrawn 



,i '■ 1134 

tima Tbe patient should tben be {dac^ in bed, with the scrotum 
supported. Should the inflammatory swelling be slow o£ dUappei^- 
ing, stimulant evaporating lotions ^ould be applied hasten its 
discussion. 

ILshatocele, as the name implies, is a collection of blood or 
bloody fluid. It may arise from an injury rupturing or penetrat^g 
the tunica vaginalis, and blood distending its cavity ; but true hsemis* 
tocele in the scrotum generally results from slow changes taking place 
in a hydrocele. The tunica vaginalis becomes remarkably alterod in 
structure, greatly thickened, and of fibrous or even fibro-cartilaginoiis 
consistence, and occasionally loaded with earthy deposit, or ossified, 
fis it is termed. The internal surface is also alter^, congested, and 
flocculent ; and, in general, a mass of fibrine c>r decolourised dot is 
found at the lower part of the. cavity. The fluid contents, in case of 
true chronic haematocele, are usually of a dark brown colour, like 
porter, and, as in the case of hydrocele, cholestrine is usually found in 
the fluid. The diagnosis of haematocele is not so easy as that of 
hydrocele, for in haematocele we have no translucency, whilst the 
weight, and the doughy or even hard feeling, commtmicated by the 
coaguluin which forms part of its contents, render the distinction be- 
tween it and tumours of t}io testicle more difficult. We must trust, 
therefore, more to the history of the case and the general aspect of the 
patient to the local conditions by themselves to guide us aright 
Fortunately the treatment which requires to be adopted in haematocele 
enables us to make sure of the true nature of the disease ; and should 
the swelling prove to be a tumour of a more serious character, we can 
then proceed to remove it at once. 

The Trmknent of hseinatocele consists in making a free incision 
into the tunica vagiiialis, evacuating its contents, and then removing 
as much of the anterior and lateral walls of the sac as we can without 
injury to the testis and cord ; and if the scrotum is much distended a 
portion of it may also be removed with advantage. After ail bleeding 
vessels have been secured, the surface of the portion of the sac which 
has been left is brushed over with a solution of perchloride of iron or 
spirit of turpentine, and slips of lint or chi^ie soaked in carbolised oil 
laid lightly in the cavity. Subsequently, as suppuration and granula- 
tion proceed, the dressings must be conducted on the general principles 
applicable to all granulating surfaces. In those cases where the tunica 
vaginalis is ossified or cartilaginous, the testicle is compressed and 
atrophied," and so connected with the alterei texture that its function 
is destroyed. In such cases the best plan of treatment is to remove 
the, whole mass, along with a portion of the scrotum by castration. In 
. eases where a large part of the contents of the sac is fluid, you might 
tempted to draw it off, but such a procedure is almost invariably 
by decomposition and putrescence of the remaining semi-solid 
cof^ets of the sac, exhalation of foetid gases, and formation of pura-* 
leaijriiiatter, the presence and confinement of which give rise to intense 
irriti^te fever. When such practice has been adopted and these con- 
ditioBSa flttpervene, no time should be lost in laying the cavity freely 
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washing it out with Condy's and subsequently with ctobblic 
l^iou, and applying charcoal poultices over the parts ; at the same 
time using the general treatment necessa^ to allay the constitutional 
irritation. 

The disease termed Cjrsocelb is varix of the spermatic veins. 
Varicocele is also sometimes used to denote that condition, as well 
as a general varicose state of the scrotal veins. There should seldom 
be any difficulty in arriving at a correct diagnosis of this affection. ‘ 
The tortuous distorted veins, and their relation to the cord and testicle, 
are in general sufficiently obvious, whilst the feeling they communicate 
to the fingers when grasped, and impulse given to the blood contained 
in them when the patient coughs, are so peculiar as scarcely to be mis- 
taken. I have already discussed the diagnosis between this disease 
and scrotal hernia, and pointed out that the diagnostic chiefly to be 
trusted is, that if, after reduction of the swelling, when the patient 
is recumbent, pressure be made over the inguinal ring, and he then 
assumes the erect position, in the case of a cirsocele the varicose veins 
will rapidly become tense, whilst a hernia would be retained by the 
pressure of the fingers. Cirsocele is generally met with in young men, 
and frequently causes great mental anxiety and depression, in conse- 
quence of the idea that it may lead to impotence. It is possible that 
very great distension of the veins, long continued, may give rise to 
conditions leading to atrophy of the gland ; but though the disease is 
very common, such a result is so rare as scarcely to bo considered as a 
probable one ; and, moreover, we not unfrequently find that without 
any treatment the condition passes off as a patient grows up. In 
many cases, by allaying sources of irritation in the genital organs, we 
effect a gradual cure with scarcely any local treatment. As a general 
rule, I am very averse to advise any treatment beyond cold bathing to 
the genital organs, and the use of a light suspensory bandage j but in 
some cases, where the enlargement of veins was very great, and gave 
rise to great pain in the testicle, I have useJ acupressure to the veins 
principally affected, with advantage, and in several complete cure has 
followed. In other cases, where the skin of the scrotum was much 
relaxed, I have removed a portion of the scrotal integuments, and the 
subsequent contraction has afforded considerable relief, although in 
some instances only for a time. The class of cases to which the back 
lever vein truss is applicable are those where, from some obstruction to 
the venous circulation within the abdomen, the column of blood from 
above presses down upoa and distends the veins of the' cord and 
scrotum; and the action of the truss is intended not to interrupt but . 
to modify the circulation. A strong suspensory bandage should always 
be worn at the same time. In ordinary cases of cirsocele thq truss 
would be hurtful. Whilst 1 mention the treatment which some special 
cases may require, I repeat that in the great majority of cases of 
cirsocele all that is generally required or warrantable is to use mesps 
to allay all sources of excitement and any irritation in the urethra ; fio 
use cold bathing to the genital organs morning and evening ; and to, 
support the scrotum by a well-made suspensoiy banjjage^ A 
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The TssticlbS fe frequently the subject of tumoui^growtbi, botb ©f 
the simple and malignant forms. Unfortunately the latter are 
most eommon. The simple growths affecting the testis are-— 
sarcoma, fibrom and fihro-cystic tumours. The malignant are genei^y 
of the medullary form, either ordinary cerehriform or vascudoir moAMary 
sarcoma, fungus hmmatodes, and spindle^cell sarcoma. Sckrhm, so com- 
mon in the female breast, is exceedingly rare in the testicle. 

These diseased conditions of the testicle are distinguished by the 
same general vital manifestations and local appearances which I 
described when speaking of tumour growth ; and by attending to . 
these we are able to diagnose the nature of each case^ and to adopt the 
appropriate treatment. To describe each different foiin of tumour of 
the testicle would be to repeat what has already been discussed in the 
earlier part of the course. In all true tumours of the testicle, whether 
simple or malignant, removal of the tumour by castration is necessitated. 
In the case of malignant growths vre must make sure that the cord is 
healthy at a point where wo can divide it, and that the inguinal glands 
are not affected by the disease. 


. If there be nothing to contra-indicate the operation, CASTRATION 
is performed as follows : — The groin and scrotum having been pre- 
viously shaved, the operator grasps and slightly raises the diseased 
testicle with his left hand, and renders tense its scrotal coverings. 
He then commences his incision through the integuments over the 
cord, a little above the external abdoVninal ring, and carries it down to 
the upper part of the tumour, where he makes it diverge firs^ to one 
side and then to the other, so as to mark out for removal a large 
elliptical jjortion of the scrotal integuments. These incisions should 
he carried deej)!}'' tlirougli the coverings to the tumour. The surgeon 
next clears the cord at the upper part of his incision, cuts through 
the fibres of the cremaster, and separates the cord thoroughly, so that 
his assistant can grasj) it firmly between his finger and thumb, above 
the point where it is to be divided- By taking these precautions there 
is no fear of tlie cord being retracted or slipping. Of late 1 have in 
several instances st»cured the Vessels of the cord, and prevented retrac- 
tion, by passing an acupressure needle beneath the. vessels, and com- 
pressing them with the wire loop. When the cord is thus secured, the 
operator divides it, and then, unless any unusual adhesions exist, the 
testicle, along with the elliptical portion of integument marked out by 
the incisions, is turned out by a few touches of the knife j indeed, the 
loose connections of the tumour to the scrotum scarcely require the 
lise of the knife after division of the cord. To commence by dissecting 
the testicle from the scrotum before dividing the cord is to prolong the 
operation unnecessarily. 

; If acupressure of the cord has been adopted, then the only vessels 
’which require ligature will be the large branch of the inguino-pudic 
which wUl be readily found at the upper and outer part of the 
scrotal incision, and the numerous scrotal twigs of the superfidid 
^rineal artery at the lower part of the scrotum. Tlio parts should he 
thoroughly cleansed by pouring first tepid and then cold water over 
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the open wound, which should afterwards be brushed over with aohai- 
tion of chloride of zinc, or spirit of turpentine;, to arrest all oozing, and 
a(^ as an antiseptic. The margins are united by points of suture, the 
lowest sutures being left untwisted for a few hours to allow any oozing 
of blood to escape. The patient is then placed in bed, with the thighs 
slightly separated, and the scrotum su})ported on a pillow formed of 
tow or oakum, covered with gutta-percha tissue. A piece of gutta- 
l>ercha tissue is also laid over the wound, and an ice-bag applied over 
it, and frequently changed. This application of dry cold 1 use in all 
cases of excision of tumours, and find that it obviates oozing of blood, 
and keeps the local action within due bounds. Its effects must of 
course be watched, for in some instances it may prove too depressing, 
and interfere -.vith union. 

Kemoval of a veiy large tumour of tlie testicle can be effected 
eabily by a single longitudinal incision of the scrotum ; but it is always, 
I think, advisable to remove a very consicleral)le i>ortion of integument, 
to diminish the cut surface left, the number of vessels requiring to be 
secured, and the risk of reactionary oozing of blood, whilst the removal 
of the loose skin also facilitates primary union. 

Besides tumours of tlie testicle, properly so called, we meet fre- 
quently with simple chronic enlargement of the gland, which in general 
yields more oi loss readily to strajiping with adhesive plaster, or 
friction with mercurial and cam])lior liniment, or iodine liniment, 
combined with the use of inteimal deobstruent niedinnes, such as 
iodine, or a mild course of meicifiy. In some instances the swelling 
is obstiilate, and proves a source of annoyance to the patient, and then 
castialioii may bo waiiantable, but not until a fail tiial has been ghen 
to other means. 



LECTUEE CXVllI. 


SYrHiLiTir HYDUO-SAitcocKLE : Dangers of Operation in such Cases— Scrofulous 
Testicle — Sinuses and Abscoases— Fungoid Scrofulous Testicle : its True Nature ; 

of Treatment —Irritable or Neuralgic Testicle — Elephantiasis Scrotii 
Opeiations for it .Removal — Soot- Wart, or Cl limney -Sweep's Cancer: Treatment 
— Epitliolioina of Pn pu(‘c and Penis — ^Am]mtation of the Penis— Diseases of 
Genito-Urinary Organs in the Female— Ovarian Disease — Ovariotomy — ^Vosioo 
Vaginal Fistula, and Operation for its Cuio — Suture of the Female Peiineum. 

In cases of patients affected with tertiary syphilis, we not unfroquently 
meet with a hard, indolent enlargement of the testicle, oom})ined with 
hydrocele — SYPniLiTic Hyduo-Sarcocele. This condition is one in 
which you must he very cautious in having recourse to removal of the 
testicle, when the disease c^ji'curs in a cachectic person, or one past 
middle life. In stich cases 1 have seen a low unhealthy form of gan- 
grenous erysipelas attack the wound, and diffuse infiltration take place 
along the cord, and lead to fatal results. Puncture of the hydrocele 
and injection with iodine do good, if assisted by internal remedies, but 
removal of the testicU* in a marked cachectic state of the constitution 1 
(joiisider to he hardly warrantable. 

In scrofulous patients subacute orchitis frequently terminates in 
suppuration in* the substance of the gland, and gives rise either to 
extensive sinuses and small suppurating cavities in the gland, or to 
a larger ulceration of the tunica albuginea and scrotal coverings at 
some point, followed by the protrusion of a fungus of very formidable 
appearance. This latter condition is termed the Scrofulous Fungoid 
Testicle. 

At one time the fungoid testicle was looked upon as a malignant 
<iisease, and castration was resorted to for its removal. Sir William 
Lawrence pointed out that the disease was quite different in character 
from malignant fungus, and that by shaving off the more prominent 
part, and applying some mild escharotic or stimulant astringent wash, 
the skin would heal over it, and that, therefore, castration wjis not re- 
quired, Following out a suggestion of Professor Goodsir's, who found 
that the protruded part contained the healthy tubular structure, merely 
separated by interstitial deposit of lymph, the late Profe.ssor Syrne pro- 
posed to save the protrusion by dissecting the surrounding integuments 
of the scrotum, and bringing them over the fungus. The pressure of 
tlie integuments, and the excitement following the operation, led to 
gradual absorption of the interstitial deposit, and the gland was thus 
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sared. I have frequently performed this operation, and with 

saccess, so far as repression of the fungus was concerned ; but in several 
c^es the gland saved soon became so atrophied that I should doubt If 
its functions were retained. StiU, in many instances, it does succeed 
perfectly, and is in all cases preferable to castration. But in some rare 
cases where the patient is very weak, or where there is a syphilitic 
taint, hei'editary or acquired, I would advise the method proposed by 
Sir William Lawrence as preferable to the more severe operation, as in 
such circumstances the dissected scrotal integument is apt to be affected 
by unhealthy action, instead of uniting over the protrusion. 

The treatment of sinuses in the substance of the testis resulting 
from an unhealthy form of suppuration consists in dilating their ex- 
ternal orifices freely, and injecting a little tincture of iodine along their 
track, and then compressing the testicle by adhesive strapping. In 
cases where this fails to effect its object we must fairly slit up the 
sinuses and treat them as ordinary sinuses. When the gland is tra- 
versed by sinuses in all directions, with small depots of unhealthy pus 
in its substance, the function of the organ is destroyed, and the least 
painful and most effectual treatment is removal, and this should be 
done before the gland becomes largely adherent to the scrotum, os the 
operation then becomes much more difiicult and tedious. 

Neuralgia of the Testicle, or Irritable Testicle, is an 
excessively painful affection, but scarcely admits of surgical treatment. 
Castration has occasionally been had recourse to as a last resource, 
when the intensity of the suffering was unbearable, but the remedy is 
hardly warrantable, for the relief is only temporary. The divided cord 
becomes the scat of neuralgic pains, or the opposite testicle is soon 
affected; and in some few cases, where the painful symptoms were 
cured, the patients, forgetting their former sufferings, have blamed the 
surgeon for yielding to their importunities for relief by removing tlie 
testicle. The remedies most generally used as palliatives are tlie 
application of blisters over the lumbo-sacral region, the cold douche to 
the spine, and cold baths to tlie genital organs, together with proper 
constitutional treatment by means of chalybeates and quinine, and 
taking great care to prevent accumulation of fseculcnt matter in the 
large intestine. In some cases maiked benefit follows the use of Lalle- 
mand’s cautery applied to the prostatic portion of the urethra. 

Hypertrophy, or Elephantiasis of the Scrotum, though of rare 
occurrence in this county, is occasionally met with, and in warm 
climates the affection is not uncommon. The whole integuments of the 
scrotum are swollen, thickened, and altered in structure, so as to tma 
an enormous tumour, in which the penis and testicles are deqily 
bedded, the integuments of the prepuce, hypertrophied and 
with indurated excrescences, alone remaining visible, as shown 
woodcut on the following page. - 

In such cases the only remedy is removal of the whole 
which, as it is a simple hypertrophy, has no tendency to returil^'^J^^ 
operations ai'e attended with great risk from the 



ELEPHANTIASIS OF SCROTUM. 


rm 

blood, and therefore, except when the tumour is comparatively small, it 
is scarcely admissible to attempt any dissection for the purpose of 
saving the genital organs, but to proceed more summarily to complete 
ablation of the mass by a stroke of the long amputating knife. To 
obviate or diminish haemorrhage during the section, the method usually 
adopted is to suspend the tumour above the height of the body for 
some time before the operation, so 
jiS to empty the large veins, and 
then the direct control of the hcemor- 
rhage during the operation is best 
effected by the plan recommended 
by Professor Fayrer of Calcutta — 
namely, to carry a stout cord round 
the neck of the mass, and both 
ends having been passed through a 
strong steel ring about the size of 
a small curtain ring, strangulation 
of the pedicle is effected by two 
assistants drawing on the ends of 
the cord in opposite directions. Or 
a large stout needle in a fixed 
liandlo, and blunt except at the 
point, and with an eye near tli|3 point 
of sufficient size to admit a strong 
whip-cord, may be thrust through 
the narrowest part or neck of the 
tumour. The cord is thus carried 
through, the loop divided, and each 
half used to strangulate firmly one 
division of the neck of the growth, 
wliich is then cut off by the ampu- 
tating knife. When the mass is re- 
moved the open mouths of the vessels in the pedicle may either be 
secured separately, and the compressing cord removed, or if there be 
only slight oozing from the pedicle, the cords may be tied firmly and 
allowed to remain as ligatures. In the latter case care must be taken 
to ensure freedom of the orifice of the urethra. In cases where the 
diumour of the scrotum is of moderate size, and the integuments suffi- 
ciently soft to enable us to recognise the position of the testicles and 
penis, by careful dissection at the upper part of the swelling we may 
clear and. insulate • these organs so as to save them and a portion of 
integument, but even when the skin- is so affected as to enable us to* 
save but little, if any, it is wonderful how these organs become covered 
in by borrowing from the loose integuments of the abdomen and peri- ^ 
ireum. 

tv Delp^che, in his Clinique Chirvrgkale^ has given the details of a 
^^;of elephantiasis of the scrotum in which, by planning his incisions, 
he c^bt)aiDed a covering for the parts at the time he removed the 
but in such prolonged and complicated dissections amongst 
Jhyj^^pliied and vascular tissues, the risk of the patient sinkingffrom 
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lo89'#f Mood ie so great that it is better to take the more rapid 
cl jp^cedure* Before proceeding to the removal of the dise^UMd 

examination should be i^e to ascertain that there is no her- 
inml protrusion on either side, as that condition has been found present, 
and if it he, the steps of the operation must be conducted with great 
bare, and in some cases a large scrotal hernia might contra-indicate the 
operation. 

The scrotal integuments are sometimes attacked by epithelial can- 
cer. The parts present the usual appearances of that disease, and must 
be removed by the knife before the neighbouring lymphatic glands 
become affected. In operating, the integuments should be removed 
wide of the diseased part, and very little anxiety need be experienced 
as to there being sufficient covering left. In one case I removed almost 
the whole of the scrotal integuments, so that at the time it was impos- 
sible to cover in the testicles, yet in less than six weeks the wound was 
completely cicatrised without any apparent deformity ; at all events, 
we must remove the disease thoroughly if we interfere at all. 

There is a peculiar form of epithelial cancer of the scrotum in 
which the disease seems to arise from the effects of a direct local 
irritant. I allude to what is termed Chimney-Sweepers’ Cancer, or 
Soot-Wart. It is said by some that this is a peculiarly malignant 
form of disease, and it is’ quite true that if it be allowed to go on until 
the inguinal glands become affected and ulcerated, and till the ulcera- 
tion extends to the abdominal parietes^ 
the local irritation soon destroys the 
patient. But from what I have seen of 
the disease, I believe that, like most can- 
croid affections arising distinctly from a 
local cause, if it be removed early there 
is not much tendency to recurrence, if 
the original exciting causes be guarded 
against ; and I have seen enlarged 
glands disappear after the removal of the 
diseased integuments, showing that thqy 
had merely been affected sympatheti- 
cally. It is, however, quite possible 
that this affection may be excited in a 
person of cancerous diathesis, and the^ 
of course, the progress of the case will be very different. The accom- 
panying figure (No. 238), represents the disease in its latter sta^, 
when the ulceration bar destroyed the scrotum and exposed aild 
•affected the testicle. 



Whatever difference of opinion may exist as to the extreme malig- 
nancy of the disease, there is none as to the treatment. 
complete removal of the diseased part of the scrotum is clearly' ^fi^^ 
cated. • ^ 

When ulceration has taken place, and extended or is /' 

towards the groin, the free application of chloride of zinc is 
efficacious remedy if the parts cannot be excised. For my 
even' in cases such as that represented in fig. 238, I 
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^xoslott of all the fuBg&tdug margiBt and suTTOunding skin, and removal 
of the testis if f^ffected, before applying the diloride ol^jrinc, rather 
than trust to that remedy alone. I would do so even althon^ there 
were enlarged glands in the groin ; and from what I have seen I would 
not despair of success in arresting the ulceration, for I have great 
belief in the doctrine that cancrdd disease, arising from a local cause, 
is seldom truly malignant as regards the constitution; and, at all 
events, by such procedure as I advise, we can hardly make matters 
worse, whilst we give a chance of relief, if not of absolute cure. When 
nlceration attacks the textures in the groin we ofteh find the common 
femoral artery and vein laid bare, and death may occur from hsemorrhage ' 
caused by the ulceration of these vessels. 

Epithelial cancer frequently attacks the prepuce, and may involve 
the glans penis and body of that organ, so as to necessitate amputation. 
The disease is very liable to arise in persons who are the subjects of 
congenital phymosis, as the lodgment of the sebaceous secretion be- 
tween the prepuce and glans leads to attacks of irritation from time to 
time, and as the patients advance in life cancroid disease supervenes. 
If the disease is limited to the prepuce, free circumcision is all that is 
requisite ; but if the glans penis be affected, then the removal of the 
penis wide of the diseased part is imperative. ‘ In many cases the warty 
induration of the prepuce renders it difficult to ascertain the extent of 
the disease, and hence it is generally advisable to slit up the prepuce 
to make quite sure whether or no the glans penis be involved in the 
diseased action. Like cancroid affections of the lip and scrotum, tliere 
seems to bo different degrees of malignancy in different cases. In some 
the disease appears to be entirely local, and shows no tendency to re- 
turn, whilst in others it affects the lymphatic glands and the general 
system, and returns rapidly. I know of cases in which, more than 
seventeen years ago, I removed the penis for cancroid disease of very 
unfavourable appearance ; the patients are still in excellent health, an<l 
without the slightest tendency to recurrence of the affection, whilst in 
other cases I have known it recur in less than twelve months, and lead 
to cancerous tumours of the inguinal glands. 

When remoVal of the diseased organ is obviously necessary, Ampu- 
^TATION OP THE PENIS is performed as follows : — The pubes and scrotum 
having been shaved, firm constriction of the j)enis is effected bj' a strip 
of cotton bandage tied in a slip knot, or narrow band of india-rubber, 
so as to command the circulation. The qperator then gi'asps and 
stretches the penis, and, with a single stroke of a. long amputating knife, 
severs the organ well above the diseased part. He next looks for and 
.secures the open mouths of the dorsal arteries of the penis, and the 
ecntral artery of each half of the corpus cavernosum. The constrict- 
. ing bandage is then, slackened, and two small vessels in the corpus 
epo^osum, on each side of and close to the section of the canal of the 
generally require to be tied, and also perhaps some small tegu- 
twigs. The general oozing from the section of the corpus 
which is principally venous, is best arrested by the appli- 
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ice ; or, if ncoeisaty, a little of the infaeion of mailco or ;^er- 
cUoxIde of^oB. A soft vulcaniftedindiarrufeber catheter is then anlro- 
diiced into the bladder, and a circular piece of lint, soaked in carbdised 
ofli, and perforated so as to pass over the catheter, is applied upon the 
cut surface of the penia By this arrangement the urine is prevented 
from irritating the raw surface. 

After forty-eight hours, or sooner, the catheter is withdrawn, and 
only occasionally introduced, to prevent closure of the urethra during 
the cicatrisation. Subsequently the patient should be furnished with 
a short straight metallic bougie to introduce from time to time, 
as there is always a tendency to contraction of the orifice, even 
for years after the wound has . healed, unless preventive measures be 
taken. 

It frequently happens after amputation of the penis that enlarge- 
ment of the inguinal glands takes place and the diseased action re- 
curs in them, cancerous ulceration and fungatioii supervene, and the 
patient, after lingering in great suffering and in a loathsome state, dies 
exhausted. ^ 

From what I have seen of the distressing condition of patients, 
under these circumstances, I have been led to consider the pro|)riety of 
early removal of the enlarged glands. 

In a patient at present under my care, I had to amputate the cfuicer- 
ous penis, which had begun to slough at the glans penis. At the time 
of the operation there were two enlarged and indurated glands, one in 
each groin. The wound resulting from the amputation of the penis 
liealed rapidly, but the glands did not diminish in size, and 1 advised 
him to return to hospital and have tliem excised. I did so recently, 
and the wounds are now completely healed ; and so far tlie case favours 
my view of dissecting out affected glands in such cases, before they 
contract adhesions to important structures, as W'e thus obviate the 
distressing conditions which arise if the glands are allowed to ulcerate 
and fungate. 


The Diseases of ihe Genito-Urtnary Organs in the Female 
have of late years had much attention bestowed upon them by obstetri- 
cians, and their treatment has in a great degree become a kind of special- 
practice, forming what is termed Obstetric Surgery, 


Diseases of the Ovaries, in all that appertains to their diagnosis, 
and the earlier part of theii* tiv-atment, belong properly to the domain 
of obstetric medicine, whilst the operation of ovariotomy belongs strictly 
to that of surgeiy. It will thus be evident to you that questions 
volving such breadth of detail and nicety of discrimination, can hardly , 
be done full justice to in a course of instruction which only profess^'" 
to deal with surgery. We shall therefore limit our observations to ifaaj. ’ 
part of the subject .with which every surgeon ought to be 
namely, the steps of the operation ; and refer you for fuller infortfts^fc ' 
regarding the whole subject to the works of Clay, Spencer Wells; 

Bird, and others. It would be great injustice, however, to 
ovariotomy, now an established operation, and to omit the^ 
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J^hn BeU, who first proposed it, or of Jdhn LisJaifti, who first boldly 
c^ed it into practice in this country, and ifi several cassfii^th success, 
in the face of the almost unanimous opposition of lite {nof^on. 

One or two major points of diagnosis will at once suggest them- 
selves to you, and you would not be justified in proceeding to operate 
without satisfying yourselves with regard to them. Thus the sit^ ske, 
definition, mobility, fluid or solid character of the tumour, and any 
tenderness, must be considered, together with the various phenomena 
discovered by careful auscultation, and superfcial and deep percussion. 
These mijst be considered in the light aflforded by the age, history, and 
habit of the patient, together with the progressive symptoms of the 
case. 

Having satisfied yourself of the propriety of operating, your next 
object must be to do so with the least possible risk to the patient. 
Due attention must therefore be paid to the hygienic surroundings as 
regai-ds locality, air, light, cleanliness, and the arrangements for subse^ 
queiit nursing. The operation consists in opening the abdomen, expos- 
ing the tumour, tapping the cyst or cysts, supporting the tumour so 
as not to strain the pedicle, securing the vessels by ligatures or clamp, 
finally removing it, and closing the external opening by sutures. 

During the operation the surrounding surface of the abilomen 
should be carefully protected from blood and other discHarges which 
may issue from jbhe wound, or from the surface of the cyst, during the 
necessary manipulations. This is best effected by spreading over the 
abdomen beforehand an apron of india-rubber sheeting, with an oval 
opening in the centre, made to correspond with the site of the proposed 
inci.sion. The edges of the under surface of this opening are smeared 
with carbolised adhesive plaster, by which they are closely attached 
to the skin. After the incisions have been made, and the superficial 
vessels secured, a piece of carbolised muslin, of a similar size, with a 
simple slit in the centre, is placed over the india-rubber, and over* the 
part of the abdomen left unprotected by the centre opening in it. 
The edges of the muslin slit are tlien attached by acupressure needles 
to the edges of the wound, and the muslin spread out ready to receive 
the empty cyst. Thus the maximum of cleanliness and the minimum 
of exposure are attained, and ovariotomy is rendered one of the most 
delicate, as it is, in suitable cases, one of the simplest operations. 

Having arranged your assistants — one to give chloroform, a second 
to apply pressure on the abdomen as the cyst is removed, a third 
to manage the trocar and tube and support the cyst — you should 
stand on the right side of the patient, and make an incision about 
four and a half inches in length over the linea alba, beginning two 
inches below the umbilicus, and extending towards the pubes. Make 
your way very carefully through the skin, fat, cellular tissue, and peri- 
toneum, Becuring the smallest bleeding* points as you proceed. Having 
reached the serous cavity, you use the finger for exploration, in order 
> to '^certain the existence or non-existence of adhesions. These having 
beeaii disposed o:!^ you gently bring the cyst into view and proceed to 
by means of a trocar and long tube devised for the purpose. 
:!10m;;^grsfe 1 ^ then gently withdrawn from the abdomen, the pedicle 
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Injured by clamp or ligatore, and cut through externally to 
Before cbauaig the wound the opposite ovary should be careftdly ex^ 
aminedt and any rudimentary cyst either tapped or removed. Every 
bleeding point must be looked for and attended to. The suturea used 
for closing the wound must embrace the whole thickness of the cut 
strictures^ including the peritoneum. 

In cases where adhesions exist between the cyst and parietal peri- 
toneum, or between it and any of the viscera, the operation 
much more complicated, and great care is required in breaking up the 
adhesions or in separating them by tlie knife and also in securing all 
bleeding points resulting from such dissection. The after-treatment 
must be conducted on the general principles already laid down in 
reference to great operations, paying especial regard to the prompt and 
complete removal of bloody serum from the cavity of the peritonfum, 
as its accumulation, dccoxn]K)sition, and absorjitioii are more fatal in 
^their effects than peritonitis, winch is also to be guarded against by 
the strictest antiphlogistic rules ; but in ovarian cases a stricter anti- 
phlogistic diet, and free use of ice or iced milk for nourishment and to 
allay vomiting, seems more indicated than in other cases. 

Obstetric surgery also lays claim to the treatment of the various 
genito-uriiiary fistulas. These arc designated according to their site — 
Vesico-vaginal, and Urkthiio-vagjnal. They consist of chronic 
passages or perforations communicating between the (*avities indicated 
through the substance of the intervening septum, and allowing the 
escape of urine, either in scanty tricklings or a, st(‘a(ly stream, accord- 
ing to the size of the communicating ai)ortut(‘, aiul constituting one of 
the most distressing infirmities of liumanity. Foiinerly the condition 
thus established was considered incurable, and Tve an* indebted to Hen- 
<lrick van Roonlmyben (1GC3) for the fust feasible plan for its remedy. 
This was suggested by the operation for the cure of harelip, and con- 
sists of a similar procedure, namely, paring the edges of the fistula, and 
bringing the raw surfaces into clobo apposition. Wi* shall content our- 
selves with an explanation *of the steps of the operatkm. 

Choose a bright day. Place the jiatient or her hands and knees, 
or recumbent on the left side. Insert a full si/od duck-bill speculum, 
of the form shown (fig. 239) on next pvgc, and expose the parts as 
fully as possible. Pare the edges freely by catching up the lip of 
the fistula, and denuding the adjacent tJiickness by a sharp knife or 
scissors, so as to carry away the complete marginal ring, and leave, if 
possible, an elliptical opening. This leaves behind a large, wide, raw* 
surface for adhesion. Use torsion, and the application of turpeatii[|€^ 
for the bleeding points, and wait for the cessation of haemorrhage. 
You next introduce metallic sutures by means of a tubular needle suit- 
ably curved, which is alternately inserted and withdrawn until a propel^ 
number of sutures are placed in readiness to be secured. You the|| 
tie them, one by one, and by this means bring the denuded 
into close apposition and exact coaptation. Introduce a catheter^ 
form shown, by the urethra, to favour cicatrisation and consoUdfitiM^'^ 
the parts. Great care is required in the after-treatment^ Th6,li|flN$«Qr 
must be kept tolerably empty by the use of the catheter, 14^ 
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bowels At comparative rest by the administration of opium. After 
^ e^ht or ten days the sutures may be removed, or if Ae earbolieed 
catgut sutures be used, they may be left to soften and dissolve, and 
the bladder gradually allowed to distend, and at length to empty itself 
by its proper expulsive effort. 



Fig Fig 240. 

In some instances the wound may heal satisfactorily, and then 
again give way. In one of ray own cases, a very aggravated one, 
where the patient had been previously operajpd on, the wound healed 
firmly, and unne was retained ; but some weeks afterwaids, during a 
nienstrual period, the wound again opened to a slight extent, and re- 
onired to be tonclied with the heated wire. 

^ Operative procedure is frequently required to repair laceration of 
^ paHheum into the rectum occurring during labour, or to remedy a 
fittolpsed condition of the vagina leading to prolapsua 

feOt many cases of lacerated perineum the injury is very limited, the 
spbinctiCr and orifice of the rectum only being implicated ; and in such 
€icsa%tf"the surgeon stitches up the immediately after completion* 
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ot UhojjXf such wounds often heal very readily;, 
the tiqpparently unfavourable condition of the presence of the loww, 
discharge. In cases where the rupture impUcates the vagina and 
rectum higher up/the operation consists in paring off the callous edges 
of the lacerated parts, after the patient has been properly prepared, and 
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then uniting the margins by silver wire sutures, carried very deeply to 
keep the parts in close apposition. The operation for the relaxed con- 
dition of the vagina is performed as follows : — 

The patient is placed recumbent, with the thighs separated, as in 
lithotomy. The large duck-bill speculum is introduced, its concave 
surface looking towards the posterior wall of the vagina. The operator 
then iiroceeds to make a V-shaped incision, the apex of the incision 
beginning about two or two and a half inches above the orifice of the 
vagina. The lines of incision as they descend should include tb^e 
mucous membrane on the lateral wall of the vagina, as well as of thC* . 
posterior wall, and also the perineal integuments at the orifice of the ■ 
vagina. The triangular^flap of mucous membrane marked out is then, 
dissected off, so as to leave a raw surface. All bleeding points shopld' 
be secured by torsion, or fine catgut ligature, and the parts washed Jhy! 
a stream of cold water from a syringe, and any oozing arrested 
applying a little sjurits of turpentine to the surface. 

When all oozing has ceased, the surgeon takes a strong 
in a fixed handle, and entering it deeply, at least half an inch 
side of the vagina, carries it across the upper part of the raw su|Q^, 
and brings out its point at the same distance from the vagina^, jllfill^e 
opposite side. A strong but fite soft silver or copper wire 


PERINEAL SUTURE. 


1187 


passed into the eye of the needle, which is withdrawn, so as to leave the 
suture, and this is repeated till three or four sutures are passed, so as to 
bring the perineal and vaginal wounds into accurate and close apposi- 
tion. These sutures should be left in for at least eight or ten days, 
unless they give rise to irritation, and the vagina should be kept cleansed 
by gently syringing it out with weak carbolic lotion twice a day. 

In some of my earlier cabes I used to employ the quilled suture, 
made with strong thiead, to support the deeper parts of the wound ; 
and that method answers very well, and is still preferred by some to 
the silver or copper wire. It is, in my opinion, of very groat import- 
ance that the upper point of the vaginal wound be thoroughly secured, 
both that discharges may not enter and hinder union there, l)ut also to 
prevent passive haanorihage taking place into the vagina when reaction 
occurs. To secure this, before tying the other sutures, I take a short 
curved hfcmorrhoid needle, armed with hne silver wire or silk, and |»ass 
it across the aj)ex of the incision at the highest point, and tie the liga- 
ture firmly. In one case, from neglecting this, 1 had cousiderablt 
trouble from Lemorrhage into the vagina after reaction. 
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Diabases of the I^ectvm — Hesmorrhoids — External and Internal Piles ; tlieir Fatho> 
logy : Constitutional S3rniptomB arising from Loss of Blood ; Treatment — Pro- 
lapsus Anl — T'olypus of the Kectum — Anal Ulcers — Fissure of tjie Anus: 
Symptoms and T^tment — ^Anal Abscess— Fistula in Ano: Different Forms; 
Treatment — Stricture of the Rectum : Simple and Malignant ; Treatment — 
Amussat's Operation for Artificial Anus — Imperforate Anus : Operations for that 
Condition. 

The Diseases of the Rectum, although comparatively few in number, 
lay claim to a large amount of attention, owing to their painfully dis- 
tressing and often intractable nature. The functions of the parts render 
impossible anything like absolute repose, and the healing processes of 
nature are necessarily much interfered with. Such lesions, therefore, as 
might in other parts of the body heal without treatment, are by these 
causes protracted and aggravated, so that, instead of being ameliorated 
by time, their severity is generally in direct proportion to their dura- 
tion. 

Partly from an ill-founded hope of natural recovery, and portly 
from delicacy and fear, patients generally postpone consultation until 
increasing pain and declining health compel them. Our skill is there- 
fore seldom brought to bear on tlie treatment of such diseases in their 
earlier stages, so that we must lay our account for dealing with them 
in their severer forms and complications. 

Sometimes the anal orifice and lower part of the rectum are the 
seats of an aggregation of tumid, vascular, or cutaneous projections, 
purple or pale in colour, and moistened on the surface with a mucous 
or sanious discharge. ITiese are termed Haemorrhoids or piles. 

Although the protruded mass presents these varieties in colour and 
character, it will be found on closer examination that the cutaneous 
variety is placed on the outer side of the sphincter, while the purple 
and vascular haBmorrhoidff arise from the inner side of that muscle. 
Thus, they are naturally classified into the two subdivisions of ilztemal 
and Internal. The former are generally dependent for their formation 
upon the pre-existence of the latter, and these, therefore, have the first 
claim upon our attention. 

Internal piles originally consist essentially of a varicose condition t>t: 
the hsemorrhoidal veins, arising from sedentary habits, constipation, 
pregnancy, or indeed any cause which retards the return of von^ 
blood towards the heart, but more especially any affection of 
or abdominal viscera obstructing the Portal circulation, 
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circumstaaces fixe hemorrhoidal veixis disteadi aad cany before Uiem , 
the looee mucous membrane at the lower part of the rectumi where tibej 
bulge out and form a tumour, in some cases almost like a prolapsus aai 
(plate XXXV*, fig. 4). As the disease progresses, the submucous tissue 
becomes thickeaed and altered in stipcture, the arteries suppljing the 
mucous membrane become enlarged, and a separate and distinct grDW|h 
is established, having specid nutrient arteriea Still the disease remains 
dependent, in a great measure, on the venous dilatation, so that the pain 
and distension are relieved either by the bleeding of the pile itself, or 
by the administration of such internal remedies as tend to relieve the 
congestion of the rectum. This congestion, however, will only be re- 
lieved by internal remedies to a certain extent, for the textures partake 
of their original hsemorrhoidal structure only to a limited degrea The 
remainder of the mass presents an altered condition of texture, nour^ 
ished by a persistent vascular supply. Thus, we often find an artery 
ramifying upon the surface of an ulcerated pile, and the patient suf- 
fering from loss of arterial blood caused by ulceration of that surfaca 
Hence the anaemia which often accompanies the disease, hence also the 
numerous cases of mistaken diagnosis, as the emaciation, palpitation, and 
dyspepsia, and other constitutional symptoms, closely resemble tliosc 
arising from disease of the heart. In all cases, therefore, where these 
symptoms co-exist with pain in the rectum, we should examine for 
piles, or for any abrasion or ulceration in the mucous surface ; and gene- 
rally, the experience or observation of the patient will materially 
assist ua 

The Treatment of haemorrhoids varies in difierent cases. When the 
piles are in the process of formation, and have not yet assumed the 
character of actual tumours, but of tumid sensitive points upon the 
mucous surface, nitric acid may l >0 applied with benefit, especially for 
the flattened granular piles, whether recent or chronic. In order to do 
this, it is necessary first to empty the bowel, then to get it protruded 
by the efforts of the patient. The haemorrhoidal surface being thus 
exposed, it should be touched with acid — the other portions of the 
bowel being at tlio same time protected by lard or oil. For the more 
advanced prominent hasmorrhoids the simplest, surest, and safest method 
of treatment is extirpation by the application of ligatures. For this 
purpose the bowels should be emptied as in the former case, and the 
piles made to protrude. They should then be seized one by one with 
a vulsellum, and each transfixed at its base by a needle armed with 
a strong double hempen ligature. The ligatures should then be sepa- 
rated, and each one tied very firmly, so as (p constrict each half of the 
root. If these be efficiently applied, tlie tumours will separate in eight, 
or more generally in ten, days, and leave a granulating surface. The 
whole of the piles should be ligatured at one operation, for if part of 
them only are so treated, the remainder will become congest^ and.^ 
r .painful. The chances of enteritis, phlebitis, and other untoward re- 
; stths, are also much lessened by having the operation fully performed 
^nce. Afterwards a full opiate should be given, and the bladder 
J^Kpyed by the catheter from time to time if necessary. 

;;X With the view of obviating the injurious effects which are some- 
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tmmi a^oribed to the presence of ligatures, Mr. Henry Smith has 
duced a mode of operation by which their use may be dispenacd witJh* 
The hsemorrhoidal mass is grasped close to the root by a clamp, the 
blades of which are firmly screwed upon it. The strangled pilM axe 
then clipped off close to the clamp, and the actual cautery, at dull red 
heat, applied to the remaining raw surface. This prevents hssmor- 
rhage, and stimulates subsequent granulation. The outer portions of 
the clamp are shod with ivory, which, being a non-conductor of heat, 
prevents the adjoining parts of the rectum from being injured by it 
The operation is said to be safe, cleanly, and effectual. 

External Piles are placed, as already indicated, on the outer aspect 
of the sphincter, and are just the remains of what were internal piles 
situated near the verge. These become gradually protruded, and the 
mucous membiane assumes the cutaneous character after exposure for 
a time. They are muco-cutaneous in character and consistency, pale 
in colour, and round or elongate in form. Sometimes they form a 
hardened or hypertrophied ring around the margin of the anus, the 
cutaneous ruga) of which are so far obliterated by their presence ; but 
more generally the skin near the anus hangs in loose folds. 

As external piles are so far dependent for their existence upon the 
presence of internal piles, they should not be operated upon simultan- 
eously with these, because, when the internal piles separate, the con- 
traction of the mucous membrane may, and often does, cause effacement 
of the external piles and loose skin. Should this fail, however, recoiu'se 
must be had to appropriate treatment, and this consists in simple ex- 
cision. This is effected by seizing the piles with artery forceps, and 
cutting them off with probe-pointed curved scissors. The jn'les being 
superficial, any bleeding which may result can be arrested by ordinary 
means, and there is of course no fear of internal htemorrhage, while 
that taking place externally is usually slight. The case might be 
otherwise, however, were this operation performed at the same time 
that ligatures are applied to the internal piles, for the congestion fol- 
lowing that operation might then give rise to serious secondary hsemor- 
rhage from the external raw surface. We should therefore first tie the 
internal piles, and then, some time afterwards, if necessary, cut off the 
extemaL 

Prolapsus Ani is a term sometimes used to indicate two different 
conditions, requiring very difierent treatment, and therefore I think it 
right to draw your attention specially to this subject. The one form, 
true Prolapsus of the E^ccttjm, consists of a projection of the whole 
thickness of a portion of the gut through the relaxed sphincter. The 
connections of the lower portion of the rectum prevent the whole 
thickness of that part being ijrojected, and therefore in true prolapsus 
* . the projecting mass is fonned by the loosely-connected upper part of 
the bowel invaginated within the lower or fixed portion ; the relations' 
of the different parts of the bowel being similar to that in intus-snsc^ 
tion in the small intestine. This condition is very frequent in yofiw, 
and delicate, or even in otherwise healthy children, but is comparati^i^ 
rare, though occasionally met with, in adults. The general 
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ia the projection of a large ovoid or oyKndrical florid iaa$% the oveiiie^ 
mncone surface prefienting^ and on examination we can eee and feel 
the continuous canU of the invaginated portion of bowel Prolapsus 
usually takes place when the patient is straining, either at stool or 
during painful micturition, and it is a very common symptom in cases 
of stone in the bladder. 

When the gut comes down, it generally soon attracts attention^ and 
in the case of children the nurse or other attendant usually manages 
to reduce it under ordinary circumstances, and in adults tlie patient 
manages to do the same for himself by lying down and gently com* 
pressing and replacing the gut. In some cases, however, a very large 
cylindrical portion is protruded, and the reduction being more difficult, 
the surgeon is sent for. In such circumstances, if attempts have been 
previously made to reduce the protrusion, you should first apply cold 
to the parts, and, oiling tlie surface well, you should apply the pressure 
chiefly on the lower and central portion of the protnision, so as gradu- 
• ally to invert and replace that, before you attempt reduction of the 
whole mass. The old orthodox and popular method of using the 
rounded end of a tallow candle is not altogether to be rejected, as un- 
dignified, as a means of applying pressure on the central portion, but 
the fingers, properly used, generally suflice to effect reduction, 

Ecduction having been accomplished, the more difficult part of the 
treatment is to remedy the** tendency to prolapsus, or to palliate that 
condition. In children all that is necessary is to regulate the bowels, 
and employ cold bathing, and other mesins for giving tone to the 
system, and of course to get rid of any source of local imtation which 
may be present as an exciting cause. In adults, especially in those in 
advanced life, we often find that the tendency to prolapsus has been 
gradually increasing; and in such cases the integuments near the anus 
are generally relaxed, and form folds radiating from the margin of the 
anal orifice. When that condition is present, the treatment consists in 
clipping out the loose skin in longitudinal folds, including also a small 
fold of muco-cutaneous tissue covering the sphincter. In many cases 
this effects a permanent cure, if conjoined with appropriate general 
treatment. In other cases, however, operation is contra-indicated, and 
then support must be given by a properly-adjusted prolapsus truss. 

In neglected cases it may happen that, from congestion and swell- 
ing of the protruded portion of gut, it becomes strangulated, and then 
the condition is very dangerous, as, from the relation of parts, the whole 
canal is constricted. In such circumstances we should try to press aside 
the protrusion at one part, so as to get t^p edge of a probe-pointed 
bistoury applied to the sphincter, and effect its division, first at one 
and then at another point of its circumference, and then, having re- 
lieved tbis source of constriction, attempt reduction. But, as in intus- 
susception, it may liappen that the constriction is higher up, and may, 
liaye induced strangulation and gangrene, then the only chance of relief 
|or the patient is to remove the mortified part by including each 
j|»gment of the protruded gut in a double ligature, and then cutting 
off. By doing this we at once remove the gangrenous portion, 
axpose and free the canal of the bowel higher up. This, however, 



REGIONAL SURGERY. 


should never be done unless the protrusion is gangrenous, and tibe 
douUe deligation of each half of the projected bowel must be 
effect To place a ligaturo around the whole protrusion wouM m 
to tie in and obstruct the lower end of the intestine. 

The other form of prolapsus ani I alluded to consists merely of the 
' swollen mucous membrane of the Jower part of the gut protruded 
^through the relaxed sphincter, as represented in plate XXXY., fig. 4, 
and sometimes in a large* masa It is really a hsemorrhoidal affection, 
totally different in its character from true prolapsus recti. There is no 
invagination, and the congested projections of the mucous membrane 
should be dealt with by ligature, as in any other form of internal 
hssmorrhoids The removal of loose folds of the anal integument 
should subsequmitly be had recourse to. 

Another diseased condition of the mucous membrane of the bowel, 
which is apt to be mistaken for haemorrhoids, is Polypus of the 
Bbgtusc. The polypus consists of a pyriform pedunculated vascular 
mass springing from the mucous lining, and occupying more or less of 
the cavity of the bowel, whence it is generally ejected with every faecal 
evacuation. Its delicate structure is very ill adapted for such tear and 
wear, hence it often gives way, and this sometimes gives rise to con- 
siderable haemorrhage. Independently of this contingency, such polypi 
are in themselves sufficiently troublesome, being sensitive in them- 
selves, and sources of great irritation and severe lumbar pains and 
discomfort to the patient. They should be tied at the neck with a 
fine silk thread, and removed by scissors. 

Ulcers of the Rectum are not uncommon, and their presence is 
not only difficult of detection, but is often accompanied by most dis- 
tressing and debilitating effects. The frequent passive haemoiThage to 
which they give rise leads to great anaemia, palpitation of the heart, 
general emaciation and debility, whilst the com|«arative absence of local 
uneasiness may prevent ns from suspecting the causa Sometimes the 
haemorrhage is active ; and, on the part being protruded, or on using 
the speculum, a small artery is found bleeding per saltum from the 
ulcerated surface. In such a case the bleeding point must be secured 
either by means of seizing the vessel with artery forceps, or by trans- 
fixing the orifice with a tenaculum, and applying a silk ligature. 

A careful examination of the internal surface of the rectum, by 
means of the finger, may lead to the detection of deeper ulcers, but the 
surest method of diagnosj^ is to examine with the speculum. The 
forms of these instruments in general use are not well adapted for 
examination of the rectum. They are either fenestrated on one side, 
or have an oblique opening at the upper end. When the former are 
used, the loose mucous membrane projects into the cavity of the 
speculum, and the others — those partially open above — are still more , 
objectionable, as they permit not only the mucous membrane but .disr 
charge from the bowel above to pass into the speculum. I have 
years devised a form which, if well made and carefully used, msmw 
exceedingly well for examining the lower part of the bowel ^ JEl is. 
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xxusde ^ gliuNs, of the ordinaiy cylindrical form, perhape a Uttie longer 
aiid kiger, closed at the top. One-half is coat^ aad silvmsed in the 
naual manner, the other half is left clear and tiie glass should viuy 
equal, and tr^ from waves or flaws. B^ore this speimluin mtv^ 
duced it should be immersed in warm water to {tfcvent ib being 
dimmed by the heat or moisture of the bowel, and then, wheU 
duced, by gently turning it round, we obtain a very perfect view of ^ ' 
interior of the bowel only difficulty is caused ^ the folds foamed 
by the laxity of the mucous surface, aUd that is best obviated by 
the size of the speculum tube. Were it possible to combine the clear 
glass side with an expanding metallic speculum, the instrument would 
be perfect for the purpose of diagnosia 

The Treatment of anal ulcers consists in touching them with nitrate 
of silver or sulphate of copper. 

Ulcers of a more troublesome character are sometimes associated 
with Fissure of the Anus, and, when not syphilitic or malij^ant, 
are amenable to the same treatment This consists in transfixing the 
ulcer by passing a sharp bistoury through its hardened base, and a 
portion of the sound texture beyond it It is generally situated dose 
to the internal extremity of the fissure, and is often continuous wiUi 
it After-treatment by lotions may sometimes be necessary. 

Fissure of the Anus is the term used to denote a crack or chap 
in the mucous membrane of the anal orifice extending longitudinally 
in the direction of its rugae, and lying concealed from view between 
them, or by a hseinorrhoidal projection. It can only be brought into 
view, therefore, by forcibly separating the nates, and then dilating the 
anus. This procedure, which can scarcely be effected except when the 
patient is under chloroform, will disclose a red irritable-looking crack, 
with hardened base and edges, which will bo either dry, or moistened 
on the surface with a muco-sanguineous discharge. 

Tlie diagnostic system of disease is an intense agony, which 
reaches its acme during and immediately after the act of defrscation. 
The bowel feels as if it were dragged up, and sometimes the sphincter 
becomes spasmodically closed, so that the fsbculent matter is retained, 
giving rise to symptoms like those of intestinal obstruction, owing to 
the absolute constipation which often occurs. Beflex irritation of the 
urinary organs is sometimes a prominent symptom. 

Having made sure of the diagnosis, the Treatment is simple and 
effectual. All that is required is to take a narrow probe-pointed 
bistoury, lay the edge of this within the cra^, and cut down through 
its hardened base. If the sphincter be much contracted, the incision 
should be extended through a few of its fibres \ the muscle should be 
completely divided if the spasm has been intense. The operation may 
also be conducted by the transfixion method already indicated, by 
making use of a sharp-pointed narrow curved bistoury, and passing it 
tinder the dense base in the line of the fissure, bringing it out beyond 
its npper extremity, and cutting outwards. M. Kibes, who first drew 
atMh^n to this operation, considered that it was absolutely necessary 
to dlnde the whole sphincter, and in some cases it is certainly well to 
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do i»o, in order to leave the parts at rest, but the essential jmt 4d 
operation is to divide the hardened base. This is follovred by imkne^ 
diate and entire relief of the patient. A coarser method has of late 
years been occasionally used, of introducing the operator’s forefingers 
within the sphincter, and then forcibly tearing up the fissure j but it 
, is a veiy coarse and uncertain procedure. 

Abscess in the Vicinity op the Eectum was alluded to in the 
early part of the course, bat it is necessary briefly ^ reconsider the 
subject here, owing to its connection with Fistula in Ano, 

From some of the local causes of irritation which we have just 
been consideiing ; from the presence of foreign bodies, such as portions 
of bone, perforating the rectum and lodging in the tissues external to 
it ; exfoliations from the pelvic bones ; or, from a debilitated habit of 
body, inflammation may bo set up in the neighbourhood of the rectum, 
and result in the formation of abscess in the ischio>rectal fossa. The 
pus, bounded below by the dense integument of the hip, by the ischio- 
rectal fascia, and levator ani internally, and the strong obturator fascia 
externally, makes its way towards the rectum at the inner and lower 
part of the space where the ischio-rectal fascia becomes thin and cellu- 
lar immediately above the sphincter ani, and there it undermines, 
thins, and ultimately perforates the bowel ; the abscess very generally 
opens also towards the integuments of the hip, and so gives rise to 
sinus or fistula. 

After evacuation of the abscess the openings formed and the tracts 
or cavities connected with it do not heal, for mucus or thin fseculent 
matter or flatus from the gut passes into them and keeps up the 
irritation, and these causes, together with the constant movements of 
the parts affected, prevent the healing process by contraction from taking 
place, and as a result we have the formation of Sinus or Fistula. The 
term is used to express that condition which we meet with in cases 
where the cavity of an evacuated abscess has failed to contract and 
heal, but where it remains open and continues to pour from its surfaces 
;i thin unhealthy discharge of a gleety or muco-pumlent character. 
Gradually the walls become thickened and callous, the cavity diminished 
in size, the lining surface smoothly glazed, like a mucous membrane, 
the discharge lessened in quantity and altered in quality. The action 
is sluggish, without tendency to heal, and thus the diseased condition 
becomes established. On introducing a probe at the opening, it is 
found to pass inwards in a widening course, while here and there it 
may meet with projectioiis which render its progress irregular and 
tortuous. After a time these attempts at closure may become more 
numerous and continuous, until at length the original cavity, thus 
limited by them, may assume the character of a small hardened tubular 
canal, ^om the inner surface of this channel a thickened moistute 
exudes, and lymph is effused into the surrounding textures, so that the 
channel becomes more callous and persistent, having just sufficient 
vitality to prevent it from sloughing, but not enough to produce hea&»g 
action. A fistula may be either straight or tortuous, generafi^'ihe 
latter, and it may have either one ot two openings. If it 
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Qiie opeaing it is termed incomplete or blind : if it Tim two — ^the one 
opening intmially, tbe other extemdly— it is termed a complete fistula. 
An incomplete fistula may have its opening either on the internal or 
external surface ; in the former case it is more likely to become n com- 
plete fistula than in tbe latter, on account of the tendency of discharges 
to make their escape through the integument. 

These fistulas have little tendency to heal, although, after the open- 
ing or openings are formed, their cavities become considerably lessened, 
forming a simple elongated channel, the surfaces of which are con- 
stantly moistened by a thin gleety discharge, which is alike pathogno- 
monic of feebleness of action in the part and in the constitution. On 
introducing the probe by the external opening its explorations are by 
no means restricted to such a narrow channel, for the efforts at closure 
have been weak and insufficient, and are easily broken down, so that 
the probe may possibly traverse the whole extent of the original , cavity, 
and thus extend to beyond the internal opening, which seldom exists 
higher up tlmn tlie distance of one inch from the orifice of the anus, 
for the anatomical reasons already stated. The external orifice of the 
sinus may exist anteriorly or posteriorly in relation to the bowel, btit 
it generally occurs at either side of it. The size is generally small, 
and it may be surrounded by pouting granulations, which form an 
elevated rim or lip to the (uifico. Into this opening the probe is 
passed, the forefinger of the^ left hand being at the same time inserted 
into the rectum. By means of the probe we ascertain the extent and 
direction of the sinus, and by means of the forefinger being gently 
opposed to it from within the bowel, we search for an oj^ening, through 
which, if it exist, we can readily pass the probe. If there be no in- 
ternal opening present, we ascertain the part of the bowel wliich has 
become most attenuated by the diseased action. Besides the fistula 
proper there are often numerous sinuses passing in different directions 
towards the hip and perineum. 

The IVeatnient will depend greatly upon the nature of the case. If 
you have been able to discover an internal opening, and have had great 



difficulty in finding it, you will do well not to withdraw the probe, but 
to retain it, and intr^iice a bistoury into the bowel, and cut out the 
prob^ ‘Thus, the intervening septum between the bowel and the cavity 
of "the sinus will be laid freely open, and the diseased surface will 
gradtu^lly contract, granulate, and heal If the internal openii^ be 



REGIONAL SURGERY. 


im 

eftsilj found, you may withdraw the probe, and introduce in ite alead a 
probe-pointed curved bistoury; although I consider it advisable tb 
hmd and leave in the probe in all cases, to ensure complete di^idon 
of the septum. The probe point of the bistoury is pressed against the 
point of the finger within the bowel, and both are withdrawn. Urns 
you will make a simple clean cut through the intervening textures 

constituting the septum, and leave the sur- 
faces to granulate and heal. Should you 
fail to discover an internal opening, you 
should select the thinnest, most attenuated 
part of the septum, and forcing the bistoury 
through it^ perform the same manoeuvre. In 
the case of an internal fistula, witli no ex- 
ternal opening, the internal opening is 
usually large and easily felt with the finger 
in the gut, and the integuments near the 
anus are boggy and undermined, so that, 
by making a small incision there, it is 
readily converted into a complete fistula^ 
and dealt with as already described. 

Sometimes, instead of using the knife, irritating injections have 
been employed with the view of causing obliteration of the sinus, and 
various other methods have been employed, sometimes with success. 
As a general rule, however, such endeavours serve only to lose time, 
and to waste the strength and resources of the patient. For the obtain- 
ing of direct and satisfactory results nothing can equal the operation 
just recommended. 

Previous to the operation the bowels should be thoroughly evacu- 
ated by means of an enema, and after the operation an opiate is given 
to prevent action of the bowels for a day or two. 

Great care and cleanliness are required in the after-treatment. 
When the haemorrhage, which is generally sliglit, has ceased, a piece of 
dry lint should be gently laid in, not stuffed into, the cavity. This 
serves to favour granulation, and to prevent the newly-cut edges from 
reuniting and healing up. After this lint is removed 1 seldom intro- 
duce more dressing, but merely touch the surfaces lightly with nitrate 
of silver occasionally. This serves the purpose of slight stimulation, 
and simplifies the after-treatment, whilst the other plan of stuffing lint 
into the wound prevents the healing process, and induces undue action. 
Little else is required. The patient should be kept at rest in bed, and 
attention given to the general health. 

From the frequency with which the disease under consideration is 
associated with disease of the lungs, no case can be said to be properly 
treated where the state of these organs is overlooked. If phthisis be 
far advanced, it would be obviously unwise to interfere locally for the 
relief of fistula ; but where there exists only the predisposition, a good 
local result may be obtained, and constitutional benefit may be derived 
from the cure of the fistula. Those remedies which tend to -supi^rt 
and restore the gaieral health must be employed, and change of etuiMte 
recommended as soon as possible. 
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In the lower bowel we sooietiineiB meet with a condition eimikr to 
that deaeribed in oonnectbn with the cesopha^, and constitoting 
SmiGTlTBS OF THE Bectum. This arises at different points, generally 
either 2^ inches abore the sphincter, or at the upp^ part the rectnm, 
close to the promontory of the sacrum. It may simple or maUgnaiit 
in character, and may vaiy in extent from a simple semilunar fold 
or puckering of the mucous membrane to a complete hardened ring, 
gradually narrowing to occlusion ; or the contraction may arise &om 
without, owing to inflammation and contraction of the peritoneal in- 
vestment of the gut This latter form is usually situated near the 
promontory of the sacrum. The rectum may also be spasmodically 
contracted at some point, and for the time this state presents all iJxe 
symptoms of stricture. This last form can hardly be regarded as a 
stricture ; it is just a functional disturbance, created by the irritation 
of some other disease in the neighbourhood. 

When stricture exists low down, its presence can be readily dis- 
covered by an examination with the finger. When it arises at a part 
beyond the reach of the finger, the altered form and calibre of the 
faeces will guide us towards a diagnosis, and we will be farther assisted 
by various constitutional symptoms. The additional work required by 
the bowel in forcing the faeces through the constricted part causes tiie 
portion immediately above the stricture to become greatly distended. 
This leads to general fulness of the abdomen, which ^comes at length 
oppressive ; it also leads to vomiting, and various other reflex symptoma 
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The constriction further leads to great iyegularity of the bowela 
Severe constipation, frequently alternating with equally severe diarriicea, 
in which the semifluid contents, instead of coming away regularly, axe 
expelled in violent and sudden gushea 

The irregular nodulated and indurated character of the circle of 
the contraction, and the peculiar sanious and fcetid discharge which 
accompany the malignant disease of the bowels, taken in conjunction 
witit the history of the case and the constitutional cachexia, will 
sem to diatjugnisb the cancerous form of the disease from the simple 
stricture. 
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In the simple stricture we proceed by vital dilatation, on the same 
principle as in stricture of the cosoj^agus or urethra, by the introdno- 
tion of graduated bougies, or sponge-teuts, using opiate suppositories 
to allay irritation if excessive. ^ 

In malignant stricture, though wo may require to use instruments 
occasionally in order to keep the gut pervious, still we con only look 
for palliation from such procedure. Sometimes the operation of open- 
ing the descending colon may be had recourse to, in this or in cases of 
simple stricture situated hi^ up, but even tliis is only palliative, 
although better than passing bougies through an irritable cancerous 
rectum ; but in cancer the disease will prove fatal sooner or later. 

Excision of Rectum. — ^In malignant stricture the treatment is 
chiefly palliative, but, occasionally, when an opportunity of seeing a 
case in the earlier stages occurs, and the conbtitiitional conditions do 
not contra-indicate it, tlie operation for removal of the dibeased part 
may be recommended. The method I prefer is that devised by M. 
Rizzoli of Bologna, which is accomplished by the aid of knife, Paque- 
lin’s cautery, and scissors. 

The patient is placed on his left side, the left thigh cxt(u)ded and 
the right well flexed over the abdomen, while the skin of the nates is 
equally retracted. An incision begmning on the left of the coccyx is 
carried down the rai)h6 to the boundary of the morbid growth at the 
anus. Tliis incision includes skin, subcutaneous tissue, and the levator 
aiii mubcles, and exposes the cellular tissue suiTounding tlio r(‘ctum, 
which is easily separated from it by the finger. To av(»id sevtTo 
haemorrhoidal bleeding, the incision round the anus is continued 
by Paquclin*a cautery, and the lower jiart of the bowtd then^ly isulate<l. 
The surgeon then seizes and drags the rectum backwards, exposing its 
anterior connections, wliich are carefully divided by scissors, carefully 
avoiding injury of the bulb of the urethra, prostate, or ])eiitoiioal fold. 
The hedthy intestine is transfixed a double ligature and each half 
firmly tied, after which the diseased mass ’s removed by the cautery. 
The cavity resulting is brushed over with a solution of chloride of zinc, 
stuffed with carbolised oiled lint, which is secured by a I'-baiidago. 

In the rectum we are liable to meet with a form of stricture which 
we might diagnose to he maliguant, while it is r(‘allv not so. This is 
a syphilitic affection, ulceration of the canal leading to its contraction. 
It is accompanied with groat irritation in the part, and the emission of 
a peculiar sanious and fa;tid discharge. In addition to these local 
manifestations, we have^the constitutional cachexia as in maliguant 
disease ; but then wo have the presence of other syphilitic lesions to 
guide our diagnosis, such as maculm, enlarged glands in the neighbour- 
hood of the groin, nodes, and very often a corresponding history. 
Appropriate constitutional treatment must be combined with local 
measures, and a favourable prognosis may bo given. Hence we must 
be very cautious in our diagnosis. 

The Operation op Colotomy for the purpose of forming an 
artificial anus is performed in two positions ; first, but rarely, on the 
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tight side^ to relieve obstructiona at the eafmt;cee(eiita fesulting from 
affeotjozkg of the <a&ceiidii]g or (ransveree colon, or fcnr removal bf 
ibreign bodies lodged in the eapat cfficum itself ; seoimdy and more 
frequently, on the left side, fcilb affections of the fectum or sigmoid 
flexure of the colon. The method of operating is similar in both cases, 
excepting that the patient is laid on his right side when the operation 
is performed at the left side, and vice versa, 

I shall describe Amussat’s operation for opening the descending 
colon, an operation presenting no great difficulty when the gut is^uch 
distended. In many cases, however, where it is necessary to operate, 
the colon is not distended, hence to avoid mischievous manipulations^ 
it is well to consider the anatomical relations of this viscus to the 
peritoneum and latero-posterior abdominal parietes. 

The normal position of the descending colon may be most pre- 
cisely indicated by a line drawn from the middle of the last rib to ^ 
spot one inch posterior to the^^entre of the crest of the ilium, which 
may he marked with iodine or nitrate of silver previous to ojwjrating, a 
precaution which will be found useful in cases where the bowel is not 
readily discovered. ^ 

It is throughout its course connected to and partially invested by 
the peritoneum, which covers its front and sides, leaving tlie posterior 
aspect bare.* This relation ot the peritoneum to the anterior twcHthirds 
of the colon prevents its displacement behind the ilio-costal line above 
mentioned, and the operator shoitld therefore avoid any working at the 
back part of the wound, or Angering amongst the fatty and cellular 
tissue lying in front of the quadratus lumborum muscle, as such inter- 
ference can only lead him into undesirable proximity to the left kidney. 
The instruments required for this operation are as follows : — A sharp- 
pointed scalpel, blunt-pointed bistoury, blunt hooks or copper spatulae, 
a large cyst trocar and canula such as is used in ovariotomy, curved 
needle and sutures, Paean’s forceps and artery foitjeps. 

The operation is i>erformed as follows : — ^Tlie patient being laid on 
his right side, with a round pillow under the loins, the operator com- 
mences his incision at the external margin of the erector-spinse muscle, 
at a point nearly midway between the crista ilii and the last rib, but 
slightly nearer tlie former, and carries it outwards and forwards, parallel 
to the crest of the ilium, for from three to four inches, through the 
skin, fat, and fascia. The free margins of the latissimus dorsi and 
external oblique, separated by a slight interval, are now brought into 
view, the cellular tissue divided, and the edges of these muscles held 
apart or partially divided, when a little mgre dissection exposes the 
lumbar fascia, the common attachment of the internal oblique and 
transversalis muscles. This is first divided in the line of the external 
incision, afterwards notched crucially, to give room ; after which the 
surgeon, by gentle use of knife and finger, works his way cautiously 
forward so as to expose the extra-peritoneal aspect of the colon. 

This being found, great care must be used in opening the gut, lest 
f^SGulent matter escape into the abdominal cavity. To prevent this, 
the surgeon, having carefully guarded the parts as in ovariotomy, 
pknges into the bowel a large trocar, to the canula of which a long 
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india-rubber tube is attach^, aud by thiB means emptiea tbe 
itl^ more fluid contents. He afterwards draws the op^ed 
wards external to skin« and having dilatedibe opening 1^ i 
indsion, stitches tbe mucous membrane to the integuments by con^ ^ 
tinuouB suture, places a piece of oiled lint round the opening, mi in* 
dines the patient to that side to favour the escape of fseces. 

The sigmoid flexure of the colon is then cleared of its contents by 
an injection administered either at the time or a few hours later, 
according to the strength of the patient An opiate suppository diould 
be placed in the rectum ; ^at attention paid to cleanliness, and the 
diet should be principally milk and farinaceous food for some days. 
A similar procedure will enable you to open the caput caecum on the 
right side. 

In proper cases, as in obstruction of the bowels from stricture of 
the rectum, or in cases of obstructed bowel, where the course of the 
colon can be traced distended with faai^s, there can be no question as 
to the propriety of performing Amussat’s operation. But in cases 
where the colon is not distended, or only distended by gaseous con- 
tents, as evidenced by percussion, and that distension only arising at 
a late period of the symptoms, then the probability is that there is 
obstruction in the small intestine, and we must decide as to performing 
the more questionable operation of gastrotomy. The difficulties and 
complications which may arise, both as to diagnosis and operative pro- 
cedure, may be judged of by a case which will be found in the Clinical 
Cases, page 1055. 

We have hitherto been considering the diseases to which the 
normal rectum is liable ; but 1 must now treat of an abnormal condi- 
tion of it, in which the external opening and sometimes the lower 
pai*t of the rectum are absent. This deficiency is termed Imper- 
forate Anus. It is of course a congenital malformation. It is 
generally noticed at once by the medical attendant or nurse, but in 
some cases, where the rudimentary indentation of the anal orifice is 
deeply marked, it may escape detection till the absence of evacuation 
of meconium attracts attention, and leads to the discovery of the mal- 
formation. 

Sometimes the occlusion is quite superficial and membranous, so 
that the distended bowel causes it to bulge, and the dark colour of the 
contained meconium can be seen through the thinned integument. In 
other cases the rudimentary anus is separated from the termination of 
the bowel by the thickne^ of an inch or more of intervening cellular 
tissue, and not unfrequently the bowel is found to communicate with 
the vagina, in the femg,le, or the urinary bladder, or more usually the 
urethra, in the male. 

In some instances no trace of the anal depression is to be seen, an4 
this indicates that the malformation is in an extreme form, and that 
the cul-de-sac of the gut is placed high up in the pelvis. In many 
cases of imperforate anus other congenital malformations exist, and the 
most frequent is imperfect development of the kidneys. In on^ infant 
on whom I operated, where the gut terminated high up, the child lived 
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- ' ' ' ' ' ' '* * -v * '§' . ■ . 

. I0r4£m dibjA, a&d died with well^oairked eeansd^ 

a table^qpoio^M of ume being eeei^ted 4uiing jta ilic^l lifetme. 3% 
whole imterior of the bSadder wae etudded witli dadc nodiilated inaesee, 
like effused and hardened Mood, and these was sc^iy asiy of 
the , kidneys except a eyst attached to the nret^ In otto caM I 
:havo seen similar conditions. 
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In regard to the Operalim for Imperforate Anus, that will be modi* 
fied by the nature and extent of the malformation. In the simpler 
forms all we require to do is to take advantage of the swelling of the 
distended, bowel when the infant is crying, and to make first a longi- 
tudinal and then a transverse incision, and introduce the tip of the 
little finger and dilate it, and nature will keep the orifice open. When 
the *rectum terminates high up we must proceed more carefully and 
methodically. We must keep in mind the small size of the pelvis, and 
the relations of the bladder and internal iliac vessels The bladder 
should be emptied by a catheter, to diminish the risk of its projection 
being mistaken for the culde-sac of the rectum ; because, when the 
lower part of the gut is absent the bladder falls downwards and back- 
wards into the pelvis. This precaution having been taken, the operator 
should incise the integument exactly in the position of the anal depres- 
sion. The point of the narrow bistoury should be inserted at the anterior 
part of the depression, with its edge directed towards the coccyx, and 
carried back to beyond the posterior margiq^pf the depression, then a 
transverse cut is made on each side, so as to make a crucial incision 
and give room to introduce the finger. In those cases where no trace 
of the anal depression exists, the surgeon must judge of its position by 
the relation of the tuberosities of the ischium and other parts of the 
perineum. The first incision should be carried deeply through the 
textures, so as to open into the lower part of the pelvic outlet, the 
finger is then introduced along the hollow surface of the sacrum, the 
point directed very slightly upwards, hut never forwards, for the lower 
cidA^me of the peritoneum with the contained viscera might be 

4 H • • 
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wounded. In general the cid-desac of the bowel can he felt when the 
dhild cries, or when the alxloinen is pressed upon by the assistant By 
passing the narrow bistoury or a ^at trocar and canula upwards in the 
direction indicated, the bowel is punctured and some meconium escapes. 
A probe-pointed bistoury is then introduced into tlje aperture so mede, 
to enlarge it, and allow of the free escape of the meconium, and subse- 
quently of the Iseces. Fig. 245 gives a plan of the operation, and 
shows the relation of the contracted bladder and peritoneal sac to 
the pelvic cavity and cul-de-sac of the imi>erfoct rectum, but it is very 
rare indeed that the finger can be introduced, as there represented, to 
guide the knife ; -the space is too small. We must feel for the gut 
with the finger, and then witlidraw it, and guide the knife by the 
.information so received. In some cases I have managed to introduce 
a tenotomy krife over the finger to open the bowel. 

When the o]>ening is enlarged, if the cvl-dcsac be placed very high, 
we should try by gentte pressiire and traction to bring it down nearer 
to the surface, otherwise there is risk of effusion of facculent matter 
lodging in the hollow of the pelvis and leading to fatal consequences. 
In all such cases it is neccssai-y to maintain the orifice patent, and to 
prevent contraction during the healing process. A portion of gum- 
elastic, or wax bougie, is generally used for this purpose, or a portion 
of sponge tent. The sponge tent is useful after a time, but too irritat- 
ing at first. The substance 1 have found to answer best, immediately 
after the operation, is a conical sui>X)ository composed of beeswax and 
soax>. Afterwards a large bougie or a 8i)onge tent should bo introduced 
occasionally to iirevent contraction. 

Tiie tendency to contraction continues for a long time — for years 
indeed. In one case in which I Jiad ox)erated, f was consulted by the 
patient when he was about twenty years of age on account *of the in- 
convenience caused by the contraction of the oritico. I found it would 
hardly admit a No. 9 un*thral bougie, yet he vras in perfect healilk I 
enlarged the orifice freely liy a cnichil incision, and advised him as to 
the occasional use of the rectum bougie, ami as T have heard nothing of 
him for many years, 1 prosum(‘the contraction hss not recurred. One 
peculiar anatomical fact in legard to imj perforate anus is, that in the 
worst form, even when tlu're no anal depression, it has been found, 
on dissection, thfit the fibres of the s\jx»erficial sphincter can be distinctly 
trace<l umler the skin. 

In cases where the (uJ-de,sae cannot be reached, it has been pro- 
posed to open tlio descending colon in the left lumbar, or the sigmoid 
flexure of the colon in tl||j left iliac region, and successful cases are re- 
corded; but in general we couid liardly ox 2 )ect, or even I may say desire, 
such a success iii an ipfant. 
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INJURIES AND DISEASES OF THE URINARY ORGANS. 


Case op Rupture op the Urinary Bladder. 

(Read before the Edinburgh Medico-Chinirgical Society, 1860.) 

The following case of ruptured bladder seemed to me of sufficient 
interest for publication, as a contribution towards the illustration of a 
class of injuries in which, as in the present instance, pohi-wortem exar 
mination not unfrequently reveals conditions which could scarcely have 
been predicted from the s3naptom8 during life : — 

On the night of the lOtb December last, J. J., a healthy man, aged 32, 
had been supping with some friends, *md fetding his bladder much distended, 
left for the purpose of making water. On going hurriedly down stairs he 
slipped Ids foot, and fell backwai’ds with considerable force, the back of liis 
he^ eiriking against one of the ste 2 )H. Ho ‘was found l)ing insensible, and 
was carried upstdirs to the house he had just left, and laid on a bed. In the 
course of an hour tlie effects of the concussion dimiiiinhed ; he became more 
coiiscioilH, was restless and somewhat incoherent, constantly crying out he 
wanted to make water, and vainly attenijding to do so. As this state con- 
tinued, he was put into a cab and driven home to his own house ; and next 
morning (the 11th December 1859), his wife sent for Dr. M(‘ii/ies, who visited 
him at 10 a.m. He was then quiU^ sensible, but still unable to empty bis 
bladder. Dr. Menzies j)as8ed a full-sized catheter easily, and drew otf nearly 
a chamher-i)otful of bloody urine, with great relief. He however complained 
of severe y)ain over the abdomen, increased on pressure ; his pulse was hard 
and wiry ; and there was tympanitic distension. Dr. Menzies bled liim to a 
slight extent, with consideral)le ndief to the pain ; and as it appeared his bowels 
had been con8tii)ated for some days preNiousIy,^ enema was ordered to bd 
given. In the evening Dr. Menzies again drew off a large quantity of urine, 
much less bloody ; his bowels however had not aCted, the tympanitis was 
increased, and he had o( casioual vomiting. 

I saw him on tlie morning of the 12th December, at Dr. Meuzies’s request. 
At that time the anxious cx 2 )reHsiQn of his face, shrunk features, caul sharp 
irregular pulse, together with restlessness, frequent vomiting of greenish fluid, 
and hiccup, taken in connettion with the history of his case, left no doubt 
on my mind that rupture of the bladder had t^en place. I introduced a 
No. 12 catheter easily ; but as Dr. Menzies had shortly before drawn off his 
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lie'^viiffered greatly from the distension of the boweli^ Another enema aiid^a 
pni^tive by the mouth had been admmiatered ; and I recommended tbatal^ 
the bowds had acted the use of opiates should be commenced, and directed 
a sinapism to be applied over the epigaatrium to relieve the vomiting. Next 
day I found him easier ; the bowels had acted freely, with complete rdief 
to the pain and tympanitis, so that he could bear pressure over any part 
of the belly. There was still small quick pulse, the anxiety of counte- 
nance remained, and vomiting and hiccup continued, although much leas 
frequent than l^fore. The urine which had been drawn off was in large 
quantity, perfectly clear, and free from the slightest sediment or muddiness. 
The opiates were ordered to be continued ; and he was directed to have a 
little wine and some essence of beef for diet. On the 14th 1 found he had 
passed a very restless night, and he seemed much weaker ; the pain, vomits 
ing, and hiccup had diminished, 4>ut the expression of the face was very 
wixious. The urine which had been drawn off was copious iii quantity and 
quite clear. The treatment was continued, with the exception of a little 
brandy in place of wine, as the latter turned acid on his stomach. During 
the 15 th he became rapidly worse, the ' vomiting and hiccup recurred with 
increased intensity, and he gradually sank, and died at lialf-past seven f.h. of 
that day. 

Po9i-moTiem Examination . — On opening the abdomen, the laige intestine 
was found contracted, the small intestines and omentum were rather more 
congested than naturally ; but the peritoneal surfaces presenteil the usual 
smooth glistening ax^pearance. There was no marked vascularity either of 
the parietal or visceral peritoneum ; its surfaccis seemed more b(idew’’ed with 
serous secretion than usual, although this did not amount to serous effusion. 
There were no adhesions, and only a very few minute flakes of lymph to- 
wards the ex^igastric region. On looking at the hypogastric region the blad- 
der was seen to be contracted (the uiine having been drawn off shortly before 
the patient’s death) ; and on observing the viscus as it lay in siiUf it pre- 
sented the appearance of a rent at the posterior aspect of its superior fundus, 
apparently not larger than half an inch in length, its peritonei investment^ 
us well as its proper coats, having given way ; the margins of the rent were 
in close contact, so that it looked like a mere Assure. A little turbid urinous 
fluid and some folds of small intestine occupied the inferior cul-de-sac of the 
peritoneum ; but no fluctuation or distension 'X»uld be detected on examina- 
tion by the finger in the rectum. On removing the bladder and examining 
it corefnlly, I found the rent of its coats to be much more extensive than it 
seemed to be when seen in i^sition in the body, as it was now found to 
measure about two inches in length, as seen in the preparation. 

Remarks . — The features of this case which seem to me most suggestive 
of remark are : 1^. The small amount, or almost entire absence of those 
.^orbid appearances which gpner.illy result from an inflammation of the peri- 
toneum characterised by such urgent symptoms, and such an extremely irri- 
tant exciting cause. we recollect the amount of organic changes — such 

as extreme and general vascularity of the serous ‘surface, the effusion of turbid 
serum and zoassea of lymph, and the matting together of the viscera — which 
usually follow the escape of even a small quantity of the contents of the 
intestmes in cases of minute perforation ; or in cases where a comparatively 
small quantity of urine is extravasated into the sub-peritoneal cellular tisNie, 
it seems to me that the absence of such appearances in this and some other 
similar cases recorded, can only be accounted for on the supposition the 
extremely destructive character of the extravasated urine in large quah^ty, 
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And in iau&edia^te coniaet with th« petitoaed Boxfiu^ ia»f so deptw the 
Tital powers as to prevent the formation of the ottlhuiry faflammatoiry pio- 
duots ; a supposition, however, somewhat difficult to recc^Miila wi&ihe acute 
nature of ihe symptoms during life, and the period mterveiii 3 ag be&veen the 
receipt of the injury and its fatal termination. 

The next remarkable feature of this case, and that which is most difficult 
of satisfactory explanation, is the occurrence of retention of urine, requiring 
to be relieved by the use of the catheter whilst there existed a zmit in the 
bladder, through which we might have expected the urine to have escaped 
freely into the abdominal cavity. I know that it has been suggested that in « 
such cases the urine does escape from the bladder, and that it is drawn off from 
the peritoneal cavity by the catheter passing through the wound of the bladder. 
The reasons assign^ for this opinion are, first, the large quantity of urine 
drawn qff in some of the cases being, in aiaoun^ beyond the capacity cf the 
bladder ; and secondly, the apparently physical impossibility of any consider- 
able quantity of urine being retain^ in the bladder when such a wound 
exists in its coats. * In regard to the former of these reasons, I do not con- 
sider it of much weight ; because, in common with every surgeon who has 
had much expciiencc in urinary cases, 1 know that not nnfrequently cases of 
retention are met with where the quantity of urine drawn off is so enormous 
as to show it to be very difficult to calculate the capacity of the bladdet 
under certain circumstances. As to the second reason alluded to, whiUti 1 
grant the great difficulty of affording a satisfactory explanation of the« reten- 
tion of urine co-existing with such a wound of the bladder, yet the op];>o6ite 
hyiK)tliesis presents physical conditions ecjually difficult of explanation ; and 
it will not do to reject all the phenomena observed during the progress of a 
case merely because we have great difficulty in explaining the co-existence of 
certain apparently opposed jdiysical conditions. 

In the present case, the symptoms, both objective and subjective, noted 
during life, appear to me to amount to a demonKtration that the urine evacu- 
ated by Jiie catheter was contained in the bladder, and not diffused through 
the peritoneal cavity. A tumour corresponding to the distended bladder 
could be felt above the pubis, and disappeared when the urine was drawn 
off. The quantity on each occasion was not beyond the average amount in 
retention, and after the first thirty -six hours it was clear and natural in 
appearance, and it flowed off through the catheter in a full, even stream. Then 
as regards the subjective symptoms, the sense of distension felt by the patient 
was unequivocal ; not the mere sensation arising from irritation, which fre- 
quently does occur in cases where the wounded bladder contains little or no 
water, but a sensation arising and increasing as the urine accumulated, and 
relieved when it was evacuated by the catheter. I consider this symptom as 
of importance ; for we know that when the urethra gives way and extrava- 
sation occurs in a case of retention from stricture, the patient feels immediate 
relief from the sense of distension, and often thi^s he is passing water nat% 
rally ; and we would expect the same to be the case if the fluid had escaped 
from the bladder into the abdomen. ^ 

On the other supposition, that the urine had been diffused into the peri- 
toneal cavity, how can we reconcile this with the symptoms observed ? 
eases where llie urine has become diffused into the cavity of the abdomen— 
as in two cases mentioned by Dr. Innes, C.B., when this case was read to tlie 
Society — only a very smaU quantity of urine can be drawn off by the cathe- 
ter, Kbr, supposisg the catheter to pass through the wound of the bladder, 
and reach the fluid, would it be likely to flow off in a continuouB eten strewn, 
diffused as it must necessarily be amongst riie viscera ; jmd as a considertible 
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quantity must grayitate towards the pelvie mtde-8ac of the peritotieun^ that 
could not have been drawn o% and would hare been found there on the 
mortem examination. 

I beuBve the best explanation of the case is, that the rupture bdng ibxigi* 
tudinid, the contraction of the hbres of the muscular co^ of the Uadder, from 
their anhngement;, would rendbr it a mere fissure durii^ life ; and the pro* 
jection of the looser mucous lining mi^t have a vfdvular action, preventing 
the urine flowing out by the wound, except very slowly and in small quantities, 
and only after a considerable distension had occurred. 

In conclusion, I would advert to the bearings which this case has on 
the treatment of such injuries. Whilst, for my own part, I expect but little 
benefit from any treatment, inasmuch as 1 consider that the mine extravasated 
at first into the abdomen is in itself sufficient to induce the fatal effects, still, 
the length of time and the temporary amelioration of symptoma which 
occurred in this, and which have been noticed in similar cases, afford some 
glimmerings of hope as to more favourable results, could we but procure such 
a continuous drain of the urine from the bladder as to prevent it accumulat- 
ing, and so obviate any further escape into the abdomen, and permit the 
wound in the bladder to heal. To introduce and secure an ordinary catheter 
in the bladder would be dangerous, as its point would be apt to pass through 
the ruptured part ; but I think a very short-pointed catheter, similar to what 
is used in cases of vesico-vaginal fistula, and with the part coiTesponding to 
the anterior portion of the urethra, bent so as to droop, might answer the 
purpose ; or the operation of puncturing the bladder from the rectum,' and 
leaving the canula or gum-elastic tube for some days, would afford a still 
surer and more efficient drain. The objection to the latter operation, how- 
ever, would be, that thei'o is generally no absolute certainty as to the nature 
of the injury ; and we would naturally hesitate to perform an operation which 
might possibly be unnecessary. 

Tlie state of ports in this case showed me that the operation of puncturing 
the inferior c/uMe-em of the peritoneum, to evacuate urine supposed to be 
lodged in the peritoneal cavity, must always be uncertain, and often dangerous; 
whilst, as the fluid is diffused, it would not be fully drawn off, and can only 
be possible in those very rare cases where the urine has accumulated, and is 
limited by adhesions — a condition, of the existence of which 1 am very scepticaL 


Case of Eetention of Urine in a Post-Vesical Cyst, 
REQUIRING TO BE PUNCTURED FROM THE EeCTUM. 

(From Clinical Report, 1863-4.) 

J. W., aoi. 29. Had e:jj)crienced some difficulty in micturition for some 
months previous to admission, but never amounting to complete retention 
until two days previously. Complete inability to micturate came on somewhat 
rapidly after his having been exposed to cold and wet. He was seen by a 
medic^ gentleman, who passed a catheter and emptied the bladder ; but on 
the following day he failed to get anything but blood tlirough the instruments 
When brought to the Infirmaiy the patient was in great agony from (Sue 
accumulation of urine. Mr. Spence had some difficulty in passing a catheter, 
owbig to the previous formation of a false passage ; hut when he succeeded 
ill passing a No. 8 catheter, and drawing off the urine from the bladder, he 
found that there still remained a considerable swelling in the hypogastric 
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On examinizig x^nm he defeected.a fluisIlii^^.eweUiiig^^^ 
the prostate, 'which he at once pronounced to be cystic,. a£(| prosed, to 
ture it when l^e urine had re^accumulated in the bladw. Thera no 
eteioture of the urethra, but the tilting forwards of the prostate t£fe swelling 
behind, had evidently given rise to the diMciilty in passing an inetrument. 
In the evening Mr. S^nce punctured the cyst per rectum, and dre^ off twelve 
ounces of a pale, slightly albuminous fluid. Thereafter the patient passed 
urine without assistance, and the swelling and dulness on percussion dis- 
appeared from the hypogastrium. Inflammation of the p<^-yeeical cyst 
supervened ; the latter was at the end of a fortnight again punctured, and a 
la^e quantity of purulent fluid evacuated ; the canula was left in to act as a 
drainage tube, but happening to become displaced had to be withdrawn, and 
of course could not again be passed until the fluid re-accumulated. Sedatives 
and dilpents were frequently administered. Hot hip-baths we^ repeatedly 
used, and poultices or hot foment^itiouB continually applied to the hypogas- 
trium ; but the patient became hectic and ultimately died. 

At the autopsy there were found — a suppurating cavity behind the bladder, 
with well-defined, ratlier thin walls, containing a few ounces of purulent fluid ; 
great enlargement of the prostate, with a suppurating cavity communioating 
with the floor of the urethra ; inflammation of Uie bladder, with severe patches 
of diphtheiltic-looking exudation on its mucous surface ; catarrhal nephritis. 

The above instance of this rare affection is the second^ whicH Mr. Spence 
has met with in his practice. The fatal result must, unfortunately, be attri- 
buted to the false passage in the prostate and distension of the bladder giving 
rise to general inflammation of the urinaiy organs, and apparently to 8Ui)pura- 
tion of the cyst : for it is jirobable that, had the urinary organs been in a 
quiescent state, simple puncture of the cyst would not have induced suppura- 
tion ; and, had it done so, the chances of a favourable result would, notwith- 
standing, have been infinitely greater than they otherwise were. 


Case of Hydatid Cyst between the Bladder anb Eectum. 

(From Olinical Report, 1 862-8.) 

J. F., £ 0 t. 55, a native of Yorkshire, admitted August 23, suffering 
from reteMion of urine, to fits of which he had been liable for the previous 
eight months. On this occasion several unsuccessful attempts Iwl been 
made to relieve him before sending him to Mr. Spence, who, on examination 
per rectum, detected a large fluctuating cyst in the recto-vesical space, and as 
the curvatuie of the urethra was thus increased, he selected a prostatic catheter 
and introduced it without much difficulty. A large quantity of water was 
drawn off, but the cyst, which at firet was thought to be a dibitod portion of 
the bladder, underwent no diminution in size, ^Tliis proved its independent 
origin, and as the man was in apparently good health, and had never suffered 
from inflammatory symptoms in the pelvis, and as there was an indistinct feel- 
ing of a tumour deep in the right hypochondrium, it was thought probable 
that this was an instance of a hydatid cyst in a very uncommon situation. 
.The patient was kept under observation, and the water I'egulurly drawn off. 
At the end of a fortnight the cyst was tapped by a curved trocar introduced 
p^ rectum. A considerable quantity of clear fluid escaped, in which, both 


^ This is a mistake. The other case was that of hydatid cyst, which follows. 
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on nr iMn»T y visual, Slid OH niicTosoopic eysTninatton, nnmenniB hjdatids wen 
det&tod. The disShaige from the recti^m contmued for a few days and then 
ceased, The cyef leiilled^ but while the patient was making efifoits at stool 
it burst f the fluid was again submitted to the microscope) and was found to 
contain the shreds of broken-down acephalocysts. For a short tiine discharge 
continued to be passed of a purulent character, but this gradually diminish^) 
and ultimately disappeared, leaving only a degree of harness in the position 
formerly occupied by the cyst. At the date of dismissal (10th October), the 
deep-seated swelling in the hypochondrium had become much more percep- 
tible to the toucL It could then be defined as a small tumour, about the size 
of an orange. On his returning about a month afterwards it had attained the 
size of a melon ; and on his again presenting himself, at the end of two 
mcMutbs, it filled nearly the whole of one-half of the abdomen.^ 

The case of hydatids is interesting from the rarity of this afifeotion 
in Scotland ; from the symptoms leacUng to a correct diagnosis of its 
nature ,• and from the effective treatment without any tendency of the 
inflammation of the cyst to spread to adjoining organs. 


Bemabks on the Sources of Haemorrhage after Lithotomy. 

Reprinted from the Edinburgh Mmthly Medical Journal^ March 1841. 

* L’htemorrhagie est un des accidens lea plus ordinaire do la litliotomio. Cet accident 
a souvont mis sur le compte de roi>erateur, oii celui du procetl^ dont il a fait 
choix. Mais preaque toujours iiynstemeiit, parccque les art^jes du p^rinee 
dans leur situation ct dans leur direction, des varictes tellcs, que le chirurgien 
le plus habile n'est jamais absolument certain de les evitcr, quelque soit le pre- 
cede dont il se seire .’* — TraiU des Aaladtca Chvnirgvudcs, par M. le Baron 
Boyer ; tome ix. p. 429. Paris, 1824. 

As lithotomy has ever been, and in all probability will continue to }>e, 
a subject of deep interest to surgeons, I venture to hope tlmt the following 
brief remarks, founded on numerous dissections of, and experiments on the 
parts concerned in Hthotomy, combined with references to the experience of 
others, may prove in some degree acceptable to the pre^fession, as they illustrate 
the sources of one of those dangers which attend the operation, and which 
render it desirable that the surgeon who undertakes its performance should 
be prepared against any accident which may occur. 

It is not my intention at present to consider the respective risks of haemor- 
rhage in the different methods of performing lithotomy which from lime U) 
time have been proposed ; bat merely to confine myself to Uie consideration 
of the chances and causes of its occurrence in the lateral operation, which, in 
this country at least, has for a long series of years been almost unanimously 
declared the preferable method, and which, I believe, is the one now constantly 
practised, -except in special cases. Since surgical anatomy —thanks to the 
works of our eminent countryman, the late Mr. John Bell — ^has been mote 
carefully studied, the lateral operation of lithotomy, once so formidable, has 


^ I learned some years ago that this ultimately burst into the bowel, and the 
patient, when I heard of him last, was quite well. 
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beeii greatly amplified, and rendered (MmiparatlYeiy eiFifty caie 

oonveTBaiLt with ^ eubjeot knows that it is evoi yet mn^ 

tronbi^icmie and dangercms aceidex^tSp And of thefa ac^Hh^ bmoxrliage, 
though now a much less frequent occurrence than in ibnneriimei^ of 

sufiloient importance to demand all the care and attention of to 

afford an interesting field of investigation to the surgical anatmnisi 
it may seem somewhat paradoxical, ,1 think an additionai reason for 
this subject under the notice of the profession, is furnished by the &et tJlat 
haemorrhage is at the present day an accident of comparatively rare oecnrxenoe. 
Por, emboldened by their own good fortune, some suigeonB have gone so &r 
as to countenance the opinion that whenever it does occur it must be the fault 
of the opemtor. Thus there is a stigma attached to cases of lithotomy at^ 
tended by unusual hmmoirhage ; and this, I fear, occasions a want of candour 
on the part of surgeons, for such cases are but seldom mentioned. The prcH 
fession is thus deprived of much valuable information both as regards the 
details of particular oases, and also as to the general statistics of the frequency 
of this occurrence. Whilst from the slight manner in which most systematic 
works on surgery treat of the subject, the student, instead of being prepared 
for such a complication, is pennitted to enter upon practice under the errone- 
ous belief that if he follows accumtely a certain line of incision in performing 
lithotomy, he wiU never meet with troublesome haemorrhage. The following 
quotation, from one of the best modem works on surgery, will show that the 
statement I have just made is by no means too strong : — If the incistous 
are placed low, as lecommended, and the knife used cautiously in the deep 
incisions, there will be no tmuble from bleeding. The artery of the bulb, 
which is often cut through tmvi of care^ and fuiifishes blood very freely, will, 
I believe, be quite safe in this mode of proceeding, whether it foUom the 
umal course or not ; as will the pudic itself, whether it lies protected by the 
ramus of the ischivM or comes from the internal iliac direct, and without passing 
hdiind the Usser sciatic ligament J* Such statements are all the more dangerous 
when they come to iis, as they do in the present instance, recommended by 
the authority of one of the most dexterous and successful lithotomists of the 
present age. And with all the deference I have for the opinions of Mr. Lis- 
ton, 1 cannot help saying that 1 consider such expressions hasty and unguarded, 
and as resulting rather from his own successful practice, than as a doctrine 
which, on reflection, he would wish to impress in all its force on the minds 
of his readers.. This opinion may appear presumptuous on my part, as opposed 
to his great practical experience ; and it is oue which 1 should not have 
ventured upon had 1 not known that profuse hsemorrhage had occurred in 
operations performed by the most able surgeons. For the recorded experience 
of some of the most successful lithotomists, both of our own and former times, 
still further strengthens my position ; and the limits of the present paper 
will not allow of quotations, I refer my readers to the works of Chessdden, 
Sir Charles Bell, Sir Benjamin Brodie, Mr. Bei^jpunin Bell, Baron Dupuytren, 
Mr. Syme, Mr. Crosse, and to an excellent paper by Mr. Aston Key, for con- 
firmation of this statement. But by far the most unequivocal proof is to be 
derived from anatomical investigations ; for however lightly ** the surgery of 
the dissecting-room” may be held by some, I doubt not the majority of ^ 
profession will admit that it is the best foundation of operative surgery at 
least, and that it affords the only sure means of deciding in coses like the nne 
Under consideration, where there exists so great a difference in the experience 
of surgeons. For, whilst all that the most experienced and succesaful litho^ 
tomist can say amounts merely to this, that in ascertain number of casee on 
which he has operated he has never met with troublesome bleeding ; anatomy, 
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on hacad, famishes poidtive proc£ For if it can he desione^n^ 

that large bloodressels do occasionally ran in such a manner as to cross 
liTM* of incision recommended^ then it is evident, had the person in whom 
such an anomaly existed become the subject of lithotomy, hsmuorrhage 
inevitably have ensued. And what guarantee has any suxgeon that he may 
not meet with similar cases ? 

It is my inten tion in this paper to state the resuhs of a series of anatomical 
investigations which I have made in this subject. These were originally 
undertaken to satisfy myself regarding some disputed points in the operation 
of lithotomy ; they consisted of numerous careful dissections of the parts 
concerned in the lateral operation, varied so as to exhibit them in all their 
different relations, and in performing the operation on the subject, and 
subsequently examining the exact relative position of the incision to the 
bloodvessels and other important parts. 1 may state that the number of 
male subjects 1 have thus examined during the last three ye^ars amounts to 
seventy-t^ree. Having frequently noticed during these directions the risk 
of haemorrhage occurring from sources seldom mentioned in modern systematic 
works, I venture to publish the present remarks, as 1 believe 1 am in posses- 
sion of sufficient data to prove that large bloodvessels do occasionally occupy 
such a position that it would be impossible to avoid them in performing 
lithotomy. 

As the internal pudic artery, when wounded, is by far the most dangerous 
source of haemorrhage, 1 shall begin by considering the relative anatomy of 
that vessel, when it occupies its usual situation, with reference to the inci- 
sions in lithotomy ; next, the risk of hiemorrhage from the irregular distribu- 
tion of the pudic artery, oS^sionaUy noticed ; and then proceed to discuss 
the other sources of haemorrhage. • 


INTERNAL PUDIC ARTERY. 

The internal pudic artery having re-entered the pelvis between the great 
and lesser sciatic ligaments, attaches itself to the tuber and ramus ischii, and 
passes obliquely forwards towards the pubis, along the outer boundary of the 
perineum. It is this perineal portion of its course which we are at present 
to examine. The relations of the vessel in the posterior part of the perineum 
may be conci^ly stated as follows : — ^Externally it is in contact with the 
fibres of the obturator intemus, which arise from the pelvic surface of the 
tuber ischii, to which it is closely bound down by a layer of tlxe pelvic fcuacia, 
which descends upon its internal surface to join the falciform process of the 
great sciatic ligament, by which falciform process the artery is bounded 
inferiorly. 

If the fat and cellular tissue be removed from the ischio-rectal space, the 
pudic artery, if well injected will be felt through the layer of fascia whicli 
separates it from that space, tying about an inch above the internal moigin of 
the tuberosity, but gradually approaching nearer the margin of the bone as it 
approaches the ramus of the ischium, "^en we consider the position of the 
artery as above described, and its relations to the lateral incision, which ought 
to be about midway between the anus and tuber ischii, or at most two-thirds 
from the anus and one from the tuberosity, it is evident that the vessel ruu^ 
no risk in this part of its course, unless the surgeon deviate very far indeed 
from the line of incision ; for to reach the artery the knife would require to 
be not only lat^^sed, but its edge actually turned towards the inner surface 
of the tuberosity and ramus of the ischium, which hei*e project beyond and 
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pi^tect tlte vessel, it must have been from vievdng tli;d artery in iliis pcMh 
terio(r portion of the perineum which has led Messrs. Boui^ Beelard^ and 
Blandin, to deny the posribility of wounding the padie trunk in lithotomy ; 
for as the vessei passes forward into the anterior part of the perineum it 
gradually leaves the protection of the ramus of the ischium, and where it 
gives off the artery of the bulb lies between tbe layers of the triangular liga- 
ment. This is the point where the pudic is in danger of being wounded hy 
the gorget, the beaked knife, or lithotome cachd, for in using t^ese instru- 
ments the surgeon, after inserting the beak into the groove of th^ stl^, de- 
presses the handle of the staff, and, by a simult^^neous movement of his right 
hand, thrusts the gorget or lithotome along the groove. The consequence is 
that the point of the staff being thus devated, the cutting instrument is 
guided along it into the anterior and narrow portion of the perineum, riie 
prostate is divided transversely, and the pudic artery is in great danger of 
being wounded on withdrawal of the instrument. Before, however, proceed- 
ing further to state my own opinions, deduced from the anatomy of the 
vessel, 1 shall give a brief summary of cases where this accident has occurred, 
and it will be seen that some of them happened in the hands of dexterous 
and experienced lithotomists. 

The internal pudic was wounded by tbe celebrated Default, who succeeded 
in tying it. Deschamps, however, seems to doubt that the wounded vessel 
was the pudic trunk. It was wounded in one case by the late* Sir Charles 
Blicke, where Mr. Abemethy subsequently secured it by ligature. Sir Ben- 
jamin* Brodie mentions having tied the pudic in a case operated on by the 
late Sir E. Home. Dr. Physick of New York wounded it inrhis first opera- 
tion, on which occasion he used the cutting gorget ; in this case the artery 
was also tied successfully. Mr. Lowe Wheeler mentions three cases in which 
he had seen this accident occur — one in Paris and two in London ; in the 
first the lithotome Cach4 was used to divide the prostate ; in the other two 
Blizard’s beaked knife. Mr. Crosse of Norwich, whose experience and dexterity 
in this operation are well known, also relates a fatal case of this nature in his 
own practice. A view of the parts obtained on dissection is given in the 
twenty-fifth plate of his admirable work. Witli such eases before us, we 
should be exceedingly cautious in pronouncing any opinion as to the accident 
being the fault of the operator. It is, however, worthy of remark that in all 
the cases mentioned, with the exception of that by Mr. Crosse, who does not 
give tbe particulars of the operation, the instruments used to divide the pros- 
tate were either the cutting gorget, Blizord’s beaked knife, or the lithotome 
cacb6 ; the method of using which, and the danger arismg from it, I have 
already explained. And after mature consideration of the surgical relations 
of the vessel, and of the cases in which it has dually been wounded, I cannot 
help thinking that if the operation be performed with the knife, the staff 
held steady by an assistant from first to last, and the prostate divided 
obliquely downwaids and outwards, wound of tjiie pudic artery will be a rare 
occurrence indeed. 

Irregularities ' of Internal Pudic , — I scarcely know of any variety which 
can be properly termed irregular distribution of the pudic trunk. The 
nearest approach to such a variety, of which I am aware, is preserved in the 
Ainatomical Museum of the University, and is described by Dr. Monro, in his 
excellent work on the Pelvis. The irregularity is on the right sida The 
irregular vessel comes off from the intern^ iliac direct, passes along Ahe lateral 
and inferior surface of the bladder, •pierces the iko-vesical fascia^ mn$ along the 
lateral lobe of the proetaie, and divides into three branches, one to Ihe dorsum 
penis, and one to the crus, whilst the third runs aiong the mmkromom part of 
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the to gadn the bulb. Another prepBiation flomewlifft mmSaf k ^iOCm- 

tained in the collection of Dr. Allen Thomson, Professor of AttSAom^r ed 
Aberdeen, who kindly favoured me with a full description of from which 
the following is an extract It is situated at first l^tween the bladder 
rectum, farther down it appears to be on the side of the prostate, crossing it 
and the membranous portion of the urethra obliquely, b^ore aniying at the 
subpubic arch, and quite belau? the anterior true li^amen;t of the bladier ; when 
it reaches the subpubic arch the artery gives downwards a considerable 
branch, whjych soon dividing into two, sends one twig into each crus penis. 
The artery is then continu^ along the dorsum of the penis as far as the 
glans.” In a subject whidi I dissected lately I found a lar^ Vessel arising 
from the internal iliac in common with the obturator ; it then passed along 
the side of the bladder, and over the upper surface of the piostate ; on arriv- 
ing near the pubic arch it pierced the fascia immediately external to the left 
iinterior true liganient of the bladder,. and divided into three branches ; one 
entered the B{>ongy part of the urethra about an inch anterior to the bulb ; 
the other two branches were distributed, one to the dorsum, the other to the 
crus penis. If such an anomaly as that described in either of the two first 
mentioned cases existed on the left side of a person who was to undergo the 
lateral operation, the artery must inevitably be wounded either in opening 
the uret^a or on dividing *the prostate. In the case which I myself dissected, 
the vessel .would ^ve been in no dan^r, for it lay completely above the line 
of incision, and on the upper surface of the prostate. 

The variety described by Haller, Bums, Tiedemann, Harrison, and Others, 
which is frequently but erroneously termed irregularity of the pudic trunk, 
is merely a variety of its teiininal branch, the dorsalis penis, and is compara- 
tively common. In my own dissections 1 have met with five cases, and 1 
saw another during last autumn in a subject dissected by my friend Dr, Dun- 
can. In all these cases the course of the irregular vessel was precisely similar : 
it passed along the lower and lateral part of the bladder, then coursed obliquely 
acit)es its neck, above the reflection of the ileo-vesical faeciay over the upper sur- 
face of the prostate gland, and passed out of the pelvis between the anterior 
true ligaments of the bladder. From a consideration of the relative anatomy 
of this variety, 1 think it runs no risk of being wounded if the operation 
be performed according to the method now generally recommended, viz. 
dividing the prostate obliquely downwards and outwards, leaving the neck 
of the bladder and the reflection of the ileo-vesical fascia entire, becasise the 
vessel runs above the reflection of that fascia ; at least it has done so in every 
which 1 have seen. The same fact was particularly noticed by the late 
Mr. Alla-n Bums, and in Tiedemann’s plate of this variety the vessel is shown 
in the same relative position to the prostate. Mr. Harrison, however, in his 
work on the Arteries, describes the vessel as passing along the side of the pros« 
tate, and states his opinion that it is in gi-eat danger of being wounded in 
lithotomy. I am, however, ipeJined tn think the vessel, in the cases seen by 
Mr. Harrison, took the usual course, more particularly as he never mentions 
it as piercing the fascia, without doing which it could not jJOBsibly reach the 
side of the prostate ; and, moreover, he describes it passing out between the 
anterior true ligaments, which leads to the supposition that it must have 
passed along the upper surface of the gland. Perhaps Mr. Harrison’s opinion 
as to the risk of wounding the vessel may depend on his particular views as 
to the requisite extent of the incision, for if it be carried beyond the reflexioh 
of the fascia, and through the neck of the bladder, then, unquesticmablf , 
wound of this vmety is inevitable, and has actually occurred in one unfortu- 
nate case. In the oaae alluded to, the operation M^as performed by the late ' 
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Mr, SliKW) ^ emiaent anatomifit and aorgeon. But It by reiarriiig 

to ibat gentleman^B remarks on the methods of peifonsing that 

he was of opinion that the whole extent of the left lobe of the prostaEfae, and 
the fascia enveloping, it, together .with the ne(dc of the bladdmr, fehoeld he 
fseely divided, to allow of the easy extraction of the stone. In petforming 
the operation on these prindpleB, he was so unfortunate as to meet with the * 
variety which we have been considering, and the wound of which gave rise 
to fatal hsemorrhage. It is true that some authors, particularly HM. Yelpeau 
and Lizars, describe the vessel in Mr. Shaw’s case as passing alon^ the si^ of 
the prostate and urethra. But any one who consults Mr. BhawV own narrative 
of the case, and examines the plate which accompanies it, will at once 
ceive that the vessel was the ordinary variety of dorsalis penis, and that 
its wound was owing to the extent of the incision. 

* The branches of the internal pudic which may give rise to heemorrha^, 
come next to be considered ; and of these, the first branch given off in 
perineum is 

The Inferior Hamorrhoidal. — This vessel leaves the pudic opposite Ihc 
tuber ischii, and is of a considerable size at its origin ; but shortly after 
percing the fascia which binds down the pudic, it divides into several 
branches, which pass across the ischio-rectal space, and again subdivide as 
they apprr^ch the levator oni ; some pass into and through that nms(de to 
the lower part of the bowel — others are distributed about the^anus. In a 
few cases I have seen the vessel pass almost across the ischio-rectal epace 
without dividing into branches ; and as it must always be cut in lithotomy, 
I should think that in such a case it would bleed profusely, both on account 
of its own size and its proximity to the pudic trunk. I believe, however, 
that in most cases the artery could be readily enough secured, unless it be 
cut so close to its origin as to retract within the fascia, or its coats so diseased 
as not to hold a ligature, a state in which I have frequently found the 
lissmorrhoidals in old people ; and Mr. Liston mentions a remarkable case of 
fatal haemorrhage from this diseased state of the arteries. 

Superficial Perineal Artery. — Tliis vessel arises a little anterior to the 
haemorrhoidol, pierces the fascia, and winds round the transversiis perinei 
muscle, along which it sends a small branch (transversalis perinei), and con- 
tinues its course towards the scrotum, covered by the superficial perineal 
fascia, and lying along the internal edge of the erector penis. This vessel is 
in confiiderable danger in performing lithotomy, as it frequently lies exactly 
along the line of incision. Indeed, I believe it is very frequently cut, but 
generally soon ceases to bleed ; or if it does not, it can be readily enough 
secured, as it lies very superficial. M. Boux has remarked, however, that if 
the surgeon, by later^ising the knife too much, divide the artery near to its 
origin, it may retract within the opening of the fascia through which it passed, 
and by bleeding profusely simulate wound of the pudic trunk. M. Boux, 
indeed, is of opinion that this is ‘what has happ|ped in all the cases in which 
the pudic is said to have been wounded from lateralising too much. Although 
I do not go so far as M. Boux, 1 yet believe that his opinion is correct to a 
certain extent ; for when we^ consiaer that the artery is stretched during the 
operation by the scrotum being drawn upwards^ we wiD perceive how apt it 
be to retract within the fascia, if divided close to its origin. 

Artery of the Bulb (Vart^e transverse du pirinde). — This artery, generally 
of considerable size, when it follows its usual course arises from the pudic 
about 14 lines in front of the anus, and passes across the perineum towards 
the bulb, lying between the layers of the triangular ligament, and gives off 
a small twig to Oowper’s gland before entering the bulb. Mr. Liston is of 
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that iStas vessel is in no danger in liihotomj if ihe 
properly made ; but states that it is out fi!om want of eare ; whdlel Hr; 
Key states that although, in experimenting cm the subject, he has in g^aeraL 
been able to avoid it by cutting very low^^he nevertheless beljeves the vessei 
must almost always be divided when operating on the living. Sir Charles 
' Bell, after observing that this vessel is often needlessly eat, sc^s, ^ Yet it is 
not easy assuredly to avoid it." Mr. Crosse thinks the artery of the bulb is 
frequently cut, and sometimes on both nldes. He mentious a case in which 
the artery on the right side was divided whilst the left was intact M. 
Blandln adhiits that this vessel in many cases cannot be avoided. To satisfy 
myself more fully than I could by ordinary dissection, as ta the liA of 
wounding the arf^ of the bulb^ 1 performed the lateral operation six times 
during the session of 1839-40, on subjects previously well ixgected. In three 
of ^ese the operation was peiformed with the curved staff and Mr. Liston’s 
knife ; in two with the straight staff ; and in one with Scarpa’s cutting gorget. 
In none of Uieae ex}»erinients was the vessel actually cut ; but in no case was 
there more than a few lines of substance between the anteiior port of the 
deep incision and the vessel ; whilst in one of the cases where the operation 
was performed with the curved staff, the artery had been just pushed up 
before the back of the knife, its lower surface being quite bare. From the 
proximity of the artery to the incision in these and many pi-evious experi- 
ments, and from having observed in my dissections of the perineum that the 
artery of the bulb frequently lies little more than an inch in front of the 
anus, I. am inclined to think that the vessel must be frequently divided in 
operating on the living. For we cannot well begin our incision lower in the 
perineum than 14 lines in front of the anus, otherwise we are in danger of 
cutting into the groove of the staff through the substance of the prostate, 
leaving the membranous part of the urethra and the apex of the gland un- 
divided, a circumstance which would cause great difficulty in the extraction 
of the stone. * It may be asked, Why, then, is haemorrhage so rare ? I reply, 
because in most cases tlie, vessel is divided near the bulb, at a distance from 
its origin. Again, in some cases the artery is small, and I have several times 
seen its place supplied by three or four twigs from the pudic. The frequency 
of wound of the bulb itself (in which case ’this vessel must be wounded), * 
together iwrith an instance related by Sir Aetley Cooper, in which he arrested 
bleeding from the urethra by cutting down upon and dividing this arteiy, ore 
further proofs that it may in some cases be cut without giving rise to^rofiise 
heeraorrhage. Indeed, I suspect the greatest risk of bleeding is where the 
vessel is only wounded without being fairly cut across. 

frregiUarUies. — In a subject which I dissected in 1837 the artery of the 
bulb arojj^ frxnn the pudic as usual, but then jiassed almost directly backwards 
to ne^ the anus, whence it again curved upwards to gain the bulb. I have 
also seen two cases similar to that described by Mr. Stanley, in which the 
vessel came off Ijrom the pudic posterior to its usual origin, ran immediately 
above the inferior margin of ilie triangular ligament, and then passed upwards 
to the bplb. It is evident that in such cases, and also where the vessel comes 
off from the irregular pudic trunk and runs along the membranous part of the 
urethra, as in the case mentioned by Dr. Monro, of which I have already 
spoken, this arteiy must be divided in the lateral operation ; and the existence 
of these anomalies sufEiciently disprove Mr. Liston’s sweeping assertion that 
the artery of the bulb runs no risk, whatever be its course, if the iacisions bo 
made low in the perineum.^ 

1 Many years after the publication of this paper, I met with a remarkable iire* 
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venels I ihave he&tiL desmlaiiig Mlib^rto are ttiose geiicarally regarded 
ae the eourcea af iLsemorrhage in UtlM>tomy. I come now to consider a class 
of vessels whieh, altliongh tkey were oocasicmally noticed as sources of 
liSBmoxrliage by older surgical writers, have nevery as far as 1 can Hod, 
been deemed of soiiident importance >.to engage >^0 attention of modem 
anatonuBts. fha proatatic artety arises sometimeSI as a distinct branch fcom 
the internal iliac, but more generally in common with the vesical^ or from the 
interned pudic, in the first part of its course before it leaves the pelvis. In 
the great majority of cases the vessel passes along the lateral and inferior sur- 
face of the bladder towards its neck, then pieri^es the Ueo^vesicai Husoia and 
gains the side of the prostate, on which it divides into numerous twigs, which 
supply that gland and the neighbouring surface of the re^ltuin. In such a 
distribution of the artery it is not likely to furnish much blood if divided ; 
but in several instances 1 have seen the prostatic artery gain the pMheal 
surface of the prostate without dividing into minute branches ; and in ei^t 
of these cases the vessel was fully as large as the artery of the bulh, and 
would have hied profusely if divided, as it must inevitably have been in. the 
lateral operation of lithotomy. To obtain a view of the relative anatomy of 
this artery, with I’eference to the incirion of the prostate, the superficial 
muscles of the perineum, the anterior layer of the triangular ligament^ and 
the levatorefi ani require to be removed. The posterior layer of the triangular 
ligament, immediately above which the vessel lies, is then to *be carefully 
dissected off, when the artery or its branches will be seen lying on the perineal 
surface of the. prostate gland. ^ I have said that the vessel: was noticed 
by the older surgical authors. Douglas thus' speaks of it, when describ- 
ing the parts cut in Cheselden’s operation — “When the prostate gland 
is divided near the i^ectum or back X3art of the pelvis, a large strmght 
arterial branch can seldom escape the knife.” Sharpe speaks of applying 
styptics to “ the artery creeping upon the prostate.” And more recently, 
Mr. Carj>ue speaks of “ a branch of the internal pudic'al artery ramifying on 
the prostate,” and states that he has known “ several patients die in conse- 
quence of tlie division of this artery.” This statement of Mr. Carpue was 
severely criticised by a gentleman who denied the existence of any siicli 
vessels, and who accused Mr. 0. of mistaking the prostatic veins for arteries. 
Lest I should fall under a similar accusation I would request my critical 
friends to suspend their judgment until they have examined the sketches 

Jl ^ 

gularity of the arteiy of the bulb in a young subject. It must be exceedingly rare, 
as it i» the only instance of the kind 1 have ever seen in all my dissections of the 
male {lerineum. I do not know of any instance of aiinilar irregularity recorded. The 
dissection is still in my possession, preserved in spirits, so as to retain the exact 
relation of parts. In this case the internal pudic artery arises as usual and takes its 
normal course, but after giving off the superficial perineal it terminates by dividing 
into the artery to the crus penis and the dorsalis pCaiis, it gives dS no twig even to 
the,bulb. The artery of the bulb arises from the anterior or internal division of the 
internal iliac artery, passes along the side of the bladder, and upon the up^ surface 
of the prostate pierces the fascia forming the left true ligament of the bladder, and 
then bendif directly backwards from the pubic arch so as to cross obliquely the course 
of the membranous portion of the urethra, and then turns slightly forwards to enter 
the bulb. This is by far the most dangerous variety I have met witl^ but even in 
such a case, if the surgeon feels for, and enters his knife into the groove of the staff 
from below, as directed in iny description of lateral lithotomy, I believe that the 
irregular vessel n^ht escape injury. ^ 
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'wMcIl n<*/wii(\pnirty this which I trust will convince the Ipsoet 
that large arteries do sometimes mm on the prostate, and that tltt appnmUJiia 
of the proBtatic veins is somewhat different. 1 am strongly inclined to beMeve 
that in many of the cases where the blood is des^bed as flowing from near 
the neck of the bladder, !» in the case of the boy mentioned by CheSelden, 
that the prostatic artery Nbas been vessel injured ; and from what 1 
have seen in my own dissections I regard it as a very dangerous source of 
heemoiThage. 

Having now described th^ vessels which, m my opinion, are the principal 
sources of arterial haemorrhal^in lithotomy, I come next to determine, fi*om 
the anatomy of the parts, what Is the risk of venous haemorrhage in the opera- 
tion. It is only df late years that surgical writers have directed their attention 
to this subject, and even yet they do not seem fully to appreci&te the danger 
of bleeding from the large veins which are sometiiues wounded in lithotomy. 
For even Sir B. Brodie, in his admirable work on Diseases of the Urinary 
Organs^ in mentioning a fatal case of haemorrhage from near the prostate, says, 
“ and what was remarkable, it was venous,” an expression which would lead 
us to suppose that his attention liad then, for the first time, been drawn to 
this kind of bleeding. Mr. Liston and Mr. Lizars, although they both notice 
the danger of bleeding from the prostatic plexus of veins, if wounded, seem 
to think that it should pro]Mirly not be interfered witli. 1 think this opinion 
must have reference only to the superion prostatic veins, which, commencing 
in the dorsal veins of the penis, form a network on the upper surface of the 
ileo-vesical fascia, and on the upjier surface of the prostate. But if the plexus 
he moderately injected from the dorsal veins, and the perineum dissected in 
the manner recommended when describing the prostatic arteries, it will bo 
fouled that a plexus of veins (or in old men rather venous sinuses), which 
snay be termed the inferior plexus, covers the lower or perineal surface of the 
prostate. And it is evident that this plexus, from it^ position (which is well 
shown in the accompanying sketch, fig. 2),''* must inevitably be wounded, iu 
making even the most Innited incision of the prostate gland. When we 
consider, moreovei, that it communicates ireely with the sui>erioT prostatic 
plexus, and inferiorly with the middle hadmorrhoidol veins, and remember the 
want of valves in these vesseds, and their dilatc^d form in old persons, I tliink 
it must be allowed that, in them at least, this plexus constitutes a formidable 
source of hesmorrhage after lithotomy. And of late yeais it has been noticed 
as such by Baron Dupuytren, Dr. Monro, MM, V'^lpeau and Robert, Jhe last 
of whom has recorded two cases of haSmorrhage from this Source. 

I have now desenbed all the vessels which I think Lkely to be sources of 
serious hesmorrhage in the lateral operation of lithotomy. I would however 
observe, before concluding, that the vessels which 1 consider the most likely 
to give rise to such an accident are the artery of the bulb, find the aitery of 
the prostate when large. For I have found, during my investigations, three 
cases of irregularity in the artery of the bulb, and eight of the enlarged 
prostatic arteiyi^so that, in eleven cases out of the seventy-three subjects dis- 
secie# b^ vessels must inevitably have been wounded, owing to 

their position. I also think that these facts are sufficient to prove that 
haBmoirhage tuty sometimes occur without any iault on the of the 
operator. 


^ This refm to the lithographs accompanying the original paper, which I cannot 
now reproduce. ^ See former footnote. 
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ABDOMEN, ftbBcess of parf> 
etes of, 976; wonnclB of, 
970. 

Abvrnethy, 27, 293, 648, 
776. 

Abscess, 21 ; of alxloxninal 
parietes, 976 ; acute cir- 
eomscribed, 21 ; treat- 
ment of acute, 22 ; in 
bone, 434 ; treatment of, 
in bone, 437 ; cbronic, 

26 ; treatment of chronic, 

27 4 dangers of, 30-35 ; 
diffuse acute, 24 ; lum> 
bar, 977 ; mammary, 950 ; 
pharyngeal, 906 ; psoas, 
977 ; rectal, 1194; in 
veins, 260, 266 ; varieties 
of, 21. 

Acetic acid in cancer, 385. 

Acupressure, 314. 

Adenoid tumours, 374. 

Adenoma, 368. 

Adhesions (in inflamma- 
tion), 6. 

Air -passages, injuries and 
diseases of, 870-001. 

Alansoii, 651. 

Am])Utation, general details 
and history of operation, 
650 - 69^ ; in aneurism, 
338, 351 ; author’s state- 
ments of chief points in- 
volved in, 691 ; in bony 
tumours, 391 ; anatomy of 
stumps after, 651 ; after 
treatment of stumps in, 
661 ; after burns, 131 ; 
author’s method by long 
anterior flap, 657 ; by flaj) 
and circular method, 650- 
655 ; Carden’s method of, 
659; morality of, com- 
pared with ejccisioir, 621 ; 
in compound dislocations, 
160, 217 ; in compound 
imtures. 149, 184, 217 ; 

gunshot usuries, 118, 
121-126 ; causes of mor- 
tality after, 665, 681-692 ; 
author’s statistics and 


tables of results of, 667- 
681, 747-749 ; influence of 
previous disease in, 688 ; 
in gangrene, 67-71 ; con- 
stitutional treatment after, 
664 ; h<cmorrhage after, 
661 ; in joint disease, 483, 
408 ; m lacerated wounds, 
106 ; primary amputations, 
681, 721, 787 ; secondary, 
681, 742, 746; for disease, 
688 ; Rpedal amputations, 
693 - 720 ; by Teale’s 
method, 656 ; dmical eases 
aiusti^tmg amputation^ 
721, . 

Amussat, 313, 1199. , 

Ansusthetics, 516 ; mode of 
aclmiuistration, 517 ; fatal 
results from, 519 ; nausea 
^ and vomiting after, 519. 
Anal flstula, 1194. i 

Anchylosis, fliOl ; resection 
in, 503 ; treatment of, 
502 ; o}>eration for, 689, 
Auel’s piobe, 816, 

Aneurism, 326 ; axillary, 
351 ; brachial, 353 ; false 
brachial, 353; of canttid, 
346 ; cirsoid, 379, 790 ; 
circumscribed, 340 ; dis- 
secting, 327 ; diffuse, 840 ; 
false, 826, 340 ; false 
carotid, 349 ; fusiform, 
327 ; femoral, 357 ; glut- 
eal, 856 ; iliac, 355 ; in- 
guinal, 355 ; innominate, 
846 ; of leg, 661 ; lateral 
or sacculated, 827 - 3^ ; 
popliteal, 858 ; radml, 
354 ; subclavian, 349 ; 
tendencies in true aneur- 
ism, 328 ; traumatic, 340; 
thoracic, 894 ; treatment 
of, 832 ; progress of, 329 ; 
diagnosis of; 329 ; true 
aneurism, 827 ; ulnar, 
854; varicose, 343, 574; 
dinietd eases of, 570- 
679, 687-611. 

Aueurismal vaiix, 343, 574. 
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Angiomata, 868, 878 a cavum- 
ouB, 378; simple, 876. 

Ankle, amputation at, 711- 
718 ; compound firactores 
of, 217 ; dislocations of, 
216 ; excision of, 619, 647. 

Anthrax, 88, 86. 

Antiseptic method, details 
of, 29, 94. 

Antrum, abscess of, $46. 

Anus, akiftciaj, 1001, 1198 ; 
flbsuresoif, 1198 ;>impegfor- 
ate, 1200 ; prdap«iis,1191. 

Apparatus, mmor, 1098; 
major, 1093. 

Arm, upper amputation of, 
700 ; dinieal eetses if am- 

> puUdion of 742. , 

Arrestment of iuemonboga 
{see Hjsmurkhaok). 

Arterial varix, 379, 790. 

Arteries, changes induced In^ 
by ligature, 297 - SOI ; 
diseases of, 824 ; ligature 
of various, 525-559 ; mode 
of secuijDg wounded, 279 ; 
torsion of, 813; u^e and 
history of the ligature in 
wounded, 280 - 294 ; ob- 
literation of, by ligature, 
805 ; structure of, 257, 
267 ; wounds of, 269-270, 
826 ; dtn^cal cases of 
wounds of 660-566. 

Arteriotomy, 15, 17. % 

Arterio-venous disease, 842, 
574. 

Artentis, 324. 

Arthritis, chronic rhen- 


matic, 499. 

Artificial anus, 1001, U98. 

Artificial lltobe, 7lf. ^ 

Astragalus, dislocation of, 21 8. 

Atheroma, 625. 

Atony of bladder, 1115. 

Axillary artery, aneurism 
of, 351 ; ligature of, 540 ; 
dinieal cases of wowsde 
of 563-566 ; eoMC of in- 
jury of from fracture oj 
humerus, 565. * 
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'SSitB^a, 667| 763. .. . 

. W J<*n, 148. 156, 198, 
: S88, 298, 867, 916. 

-aeM, Sir C., «, 476,-292, 
298, 778. - ■ ' , 

Belmas, 1037. 

Bent, 613. 

Bennett, 7, f , 21, ^^86. 
Bichat, 284. 

BigeloM', 188, 189, 1078. 
Bilious ^aipelas, 74. 
BilliQtl^,‘'871, 900. 

Blftok cancer, 887. 

Bladder, atwiy of, 1115 ; in- 
juries of, 1058 ; inflamma- 
tion k, 1058, 1110 ; irri- 
table, 1061 ; modes of em- 
ptying and wosliing out, 
1120 ; paralysis of, 1114 ; 
puncture of, 1150 ; ;rup- 
ture of, 1059; stone in, 
1064 ; clinical ease 0/ rup- 
ture of^ 1203. 

Bleeding (see H^mobrhagk). 
Bleeding (in abscess), 23. 
Bloodletting in inflammation, 
12, 15. 

Blecklvessels, diseases and 
injuries of, 257 ; structure 

Boeroaave,'8. ^ 

Boil^ 81 ; carbuncular, 82. 

, jBoues, diseases of, 427 ; 
caries of, 439; gunshot 
if injuries of, 120t’fraci«5iros 
of, 138; inflammation' nf, 
429, 431 ; causes of in- 
flammation In, 429; necrosis 
of, 449 ; results of inflam- 
mation in, 433 ; structure 
. of, in relation to pathology, 
<427; tumours of, 367, 390- 
395, 849; ulceration of, 439. 
Bourgery, 640, ' 

Bowman, 816. 

Brachial aneurism, 353. 
Brachial artery, ligature of, 
641 ; fcase injwrp o/\ 
; dase of htemorrhage 
, from, 568. 

Braidwood on pyosmia, 82. 
Brain, inflanimatiou <d', 761- 
766. 

Brasdor, 360, 640. 

Breast {see liiAMMA). 

BrodK 6ir B., 482, 483, 
488, 603. 

Bronchocele, 864. : 

Broncho - pneumonia after 
erysipelas, 74. 

Bruises, 101, 102. 

Bubo, syphilitic, 402, 412 ; 
chronic, 414 ; treatment 
of, 413. 

Bums, Allan, 360. 


Bums, 127; cicatrices alter, 
182 ; treatment of, 129. 

Bursie, 471, 605; advenfi* 
tious, 471, 606; diseases 
of, 506 ; inflammation ol^ 
506 ; s^cture of, 605. 
iteutcher, 155, 639. 

CALABAR Bean (in teta- 
nus), 186. 

Cak^ous degeneration in 
meries, 824. 

Calcification of tumours, 874. 

Calculi, salivaTy, 837 ; uri- 
nary, 1064-1069. 

Calculus in bladder, 1064. 

Callous ulcer, 46. 

“Callus” in fractures, 143. 

Cancer, black, 387 {see also 
Carcinoma). 

Cancerous ulcer, 62. 

Carbuncle, 83. 

Carbuncnfiir boil, 82. 

Carcinoma, 367, 382 ; black, 
887 ? chimney - sweep’s, 
1180 ; colloid, 382 ; epi- 
thelial, 382 ; hard, 362 ; 
treatment of hard, 384; 
soft, 386 ; treatment of 
soft, 387 ; osteoid, 895 \ 
osseous, 393. 

Carden, 659. 

/Caries, 439; treatment of, 
442; acute curvature of 
spine as a result of, 443. 

Cario - necrosis of crauiimu 
790. 

Carotid aneurism, 346 ; false 
aneurism of, 349. 

Carotid artery, ligature of, 
627. 

Cartilages in bursse, 609 ; 
in joints, 479. 

Cartilage, ulceration of, 488 ; 
exemplified by hip-joint 
disease, 491 ; oxotsmu of 
joints in, 496 ; pathology 
of, 490 ; treatment of, 494. 

Costratiooi, operation of, 
■1176. 

Catheter, use of, in retention 
of urine, 1119; in stric- 
ture, 1136. 

Caustics, use of, in urethral 
^UhicUre, 1141. 

Cautery, actual, 279; gal- 
yauo-cautery, 277 ; ther- 
mo-cautery, 843. 

Cellular tissue ulcer, 53. 

Cellulites, extra - peritoneal, 
976. 

Oerebriform osseous cancer, 
393. 

Oerebriform tumour, 385. 

Cervical^ region {$ee Nbok). 

Chancre, primary, 402 ; 


or 4utt, 
dntatei .m 
treatment of, 

ChasBoignac, 189. 
C9irilo]^aBtio opere^Ml; ;iR0^ 
(^imuey- (nreeper’s ^ 

1180, , y A 

Chloioforiii as an anssstliel 
517-519. 1 

Chondromata, 367. >3 

Chopart, 711. !'! 

Chronic gangrfliie {see Gan- 
<nEtBNE). 

Chronic inflammation, 9, ^ 
Chronic rhu^natic arthridi 
499 ; treatment of, 501.9 
Chronic ulcer, 46. ^ 

Circulation, collate^, after 
ligature, 307. 

Cfrcumscribed false mur- 
ism, 340. 

Cirsocele, 1174. 

Cirsoid aneurism, 879, 790. 
Civiale, 1077. 

Clavicle, dislocations of^ 
163 ; treatment of dislo- 
cations of, 164 ; excision 
of, 948 ; fincture of, 141, 
161 ; treatment of fra^ 
ture of, 163 ; clinical 
Df dislocation ijf sternal 
half of, 96Q. 

Cleft palate, 833 ; operation 
for, 833. 

Clinical Casbb of {see also 
Sfeofas RBdlONS ami 
Diseahiss)— ^ 

Air-passages, injuries and 
diseases of, 928-945. 
Amputations, 721. 
Aneurism,' 670-679, 687, 
611. 

Arteries, injuries of, 660- 
586. 

Bladder, rupture of, 1203. 
Clavicle, disarticulation 
960. 

Cranium, injunea aS, 796« 

. 809. . ' 

* Croup, 936*945; 
Ihslocations^ 235-^41. 
Bmphyaeina, 968. * ^ 

Facial and cervical regkflut' 
diseases of 909-946. ' fp 
Foreign bodies in nif^pajl^’ 
usages, 928-986. , . , ^ 
Fractures, 28|-^V' 
Gaetrotomy, f 
^ Gunshot iiijhH4s in 

pn^itifte. ^-284^' ''' 

. H%morrhm 

« Hernia; 1)II4D406 6ME ^ 
HydaSf^djrst, 126 ||HHp'^ 
IntajiM. obSHtt; 
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jfwgm Itoeign body m, 

Wtoo thorax^ 968 
JEtajDlliQre of bUdder ism 
* reetom, 1206. 
lEtecurront ttunowi ease 
of, 866-401 f 
3Etesectioxi oi huntorns, 
235 

Retentipn of nniie m 
pott vesical oysti 1206 
BMnire of bladder^ 1203 
4caii>, ii^unee of, 792 
Beapala, exoMon of, 968 
? Bpme, injury of, 809. 
Ibonuc, iigunes of, 960 
969. 

I^acheotomy, 928 94 ^ 
Tumours oi lace and nedk, 
911 928 

Unnary oTgauR, luiunce 
and diseaste of, 1203 
1208 


Clot oftfp ligature of ar 
tents, 298 304 
Clover’a apiiaiatis, 1078 
Club foot, 250 256 , varietu s 
of, 250 

Coagulum (acc Cior). 

Ooapt itioQ of &tutiuoHfkl40 
Cobnheim, 9. 

Colloid twicer, 367, 382 
Colotoiiiy, 1198 
C oinpreas gE^uated, 92 , 
wiie, 316^ 

Compression ot brain, 753, 
758^ 766 

Compression, digital, In b e- 
luonbage, 273, 277 , in 
anennsip, 334 

Comnsaion of biam, 753, 
reaults and dangeis of, 
754 755 , of spmt, 785 , 
dmicftl ra^s of coiuumon 
of tnaiTif 793 
Condylomati, ^4 
Oougemtal hernia, 1021 ; 

(kmtat idv of, 1052 
Congeiatid ayplnlis, 424 $ 
treatment of, 425 


CnngeHtion, active and pas- 
sive, 4, 8 

Ooi^unctivitis, 2 ; tieit 


ment oi^4 
utW 


lidimonbage, 


dangers of 


Oonfj^nti^ 

816, 321 
onstitutional 
^ sappuVfftloxi, 30. 
fStuiroOfa 801^, 58 
aVdwids, 87, 101 1 
-liMi, lf& , of fat*, 

.Sit ^«i|| 181, 

, m, 



Cormack, Sir J tt.» 828. 
Counter imtation, 14, 
Craninm, contusions of, 766 ; 
fiuctuies of, 767; lipso- 
tnres of baM, 778, (808 ; 
necrosis of, 790 , malig- 
nant tumours of, 789 $ 
Uimcal cases (^f fmotwres 
of, 798 809 

Crepitus m fractures, 188 
Croup, 879 ; diphtbeiitic, 
884 ; tlmtetU cates of 
tmcheoUmy %n, 928 945 
Cullen, 8 
Cumung, 18 

Cumtore of spine, acute, 
443 

C}uauche trachealis, 878, 
879 

Cystic fibroma, 376 
Cystic tumours of jaws, 
848 , of thyroid bodj, 
864-868 > 

Cysts, 368 


DEFORMITIES after con 
traction of luuMtles and 
tendons, 245 ; special (fe 
iormitics, 246 

Ddiniim in ,7mgrent, 65r m 
De^icbe, 1179* 

D^Mttion (see Bi ooBLin 

JJNO) 

Desiult, 284 
Dtspns, 188 

DietlinWdjs nietliod m |pi 
united fiuttnits, 154 ^ 
Dilfiise acute aim ess (scf 
Abscess) 

Difluse inmnsni, 340 
DiOust ullular uiilltratioii 
26 

Di^it il compression m aneur 
isni, 334 , in bfiLniorrhagc , 
273, 277 

Diistisib, 138, of fcmui, 
211 , of humerus, 170 
Diphthentio croup, 884 
891 , companson of, with 
aim I It iToup, 884 889, 
trubtotomy in, 887, 945 
DisAilKnlntiun of lover )aw, 
852 , of sbmil halt of 
clavicle {LhiHLal cast), 
%0 ♦ 
Dislocations, 138, 157 , 

coinpoond, ICO , methods 
of reductiou ot, 159 , re 
suits of, 158, s>niptoms 
of; 189 (w also JSiituL 
REGIONS and Bom s) 
Dissecting aneurism, 827 
^orsey, 845 

Drainage tubes, 28, 29, 93, 
Drops j ot joints, 474, 478 
Drj gangrene, 68 
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I>aptt7ttMi, 214, IMt, U41. 
DaTWMjy 240. V 


dlMMH and mjnTie, 
Of, t55 *• 860 ; foreign 
bi^es in, 856 ; disobatges 
itomt 858; mflatutnatiou 
of, 857 , of, 859. 

“ Berasement,” 773. 

Ecraseur in hmotrhage, 
277 

JBcthyma syphMitm^ 419« 
Ectropion, 814. 

Eczema of ear, 857. 

Ecmiia sypfvUiiitouitk, 419 
Elbow, amputation at, 700 ; 
dislocation of, 174 ; re 
duction of (Mocatmu of, 
176 , exusiou ot; 636 
Electrolysis, 880 
Ebphanhasis of sciotmu, 
1178 

Emphysema of tbpsi; 953 ; 
from wounding, 870 ; 
cluiual iose uj, 968 
Enipjcnia, 958 
T'luhondroutA, 391 
Encysted tumour, 377 11 
Enteroo^e, 982 
Ihitcro-epiploceli^ 9S2 
Epiphora, 816 • 

I b JuplQcele, 982. 

[ Ppista\w, 818 
' Lpitbcliil (aiicer, 382 
Ep;thcli5tna, 368, 382 ; |g 
hps, 829 ; of tonguf , 839- 
Fpuhs, 848 * 

Fiysipclas, 73; bilious, 74; 
idiopithic, 74 , adcniat- 
ous, 7^ 70 ; phlegmonous, 
75, triiimatic, 73. treat- 
ment ot, /7 ^ 

Erytlienia, 74, enatioa, 74 
Esmaiih^s method oi pio- 
Venting hccnioiihagc, 275, 
46], 661 

jAicalyptas gUUdm m 
ozo n I, 828 

Dustvchinn tulc, oltttruc- 
tioii of, 869 

Lvnlsion ot be,amentuin 
patellie, 208 

Exdsioii oi joint , 612 649 , 
in disease ol joints, 496 , 
of elbow, 636 , of ankle, 
619, 617; lompaiative 

iiiortalitj iftei, 620 of 
bip 818, 642 , of kme, 
616, 644, of jaws 860, 
852 , of shoulder, 634 , of 
wnst, 642 ♦ general con 
siderations regoidiiig, 612- 
620 , operations for, 618 
620 ; statistics of, 628, 
631 633 , ot wounded 
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jduts, 128; instruments 
for, 620. 

SxQOtoviB, 890. 

SJzteaucni m treatment of 
firactnres of thigh, 197, 
201 . 

figtm-oiipfnilBr fracture of 
femur, 198 

Extra - pentoneal operation 
in hernia, 986, 1019 , 
eal caw (j/*, 1062 

Extravasahon, after con- 
cussion, 758; of urme, 
1162-1159. 

IJye^ removal of, 816. 


FACE^ iiyuries and wounds 
of, 812 , tumour of {ilrni^ 
cal caw), 911, 922 
False aneurism, 826, 840, 
dtnuMl eases of^ 570 574 
Fal«ie jomt m fractures, 152 ; , 
after excision, 616. 

Fatty degeneration in artenes, 
824. ^ 

Fatty tumours, 878, 

Fayrer, 1179 

FedMile genitalia, surgery of, 
1182 1187. 

Femoral i^ennsm, 3671 dim- 
eal%uA 598, 601 
Femoral artery, ligature of, 
286, 290, 857, 650-555; 
dsmcal ease of ligattprc o4 

j|681. 

Femoral hernia, 1027 ; diag- 
losis of, 1020 1081 , operas 
tion for, 1082; clinteal 
cases of, 1045. 1051, 1052 
Ttuiur, dislocations of, 185- 
192 , displacements m 
^ractflres of 8liaft|of, 193 , 
fracture of neck of, 196 , 
fiacture of shaft of, 196 , 
reduction of dislocations 
of, 187, 191 ; treatment 
of firac^ures of, 197, 201- 
205. . 

Fergussoiif^ii W , 618, 1076 
j^ever, 6 ; hectic, 30 , in- 
flammatory, b , irntcftive. 

Fibroma, 867 
Fibro-cystu tumour, 876 
Fibro-jdaslic sarcoma, 368, 
888 . 

Fibious tumours, 874 , poly- 
pi, 820 

Fibula, fiacture of, 215 
Filkin, 612 

Fingers, amputation of, 693 
Fissurus of anus, 1198 
Fistula, 87 ; m ano, 39, |0, 
1194 ; lachrymalis, 817 , 
m permeo, 40, 1182, 1157, 


salivary^ 818 ; urethro- 
vaginal, 1184 ; vesico- 
vagmal, 1184. 

Flerfton, treatment of aneu- 
nsm by, 835 ; dimeal cases 
qf, 592. 

Fluctuation In abacess, 22. 
Foot, amputations of, 709. 
Forearm, fractures of (see 
Radius aud Udva) ; ampu- 
tatipn through, 69^ 

Foreign bodies in ear, 855 ; 
m larynx, 872-677 ; m 
pharynx, 902 ; removal 
ef, from air-paSsailpB, 874, 
928 ; dimeal eases of (in 
phaiynx), 945 , (of trache- 
otomy for removal of), 
928 986. 

Foulis, 900. 

Fractures, 188; deflnitiou and 
symptoms of, 138 ; classi 
fication of 139 , displace- 
ment in, 141 , comminu- 
ted, 189, 146 ; compound, 
139, 147, 77Qj compound- 
^comminuted, 140, 148, 

*770 ; impacted, 146 ; in- 
complete or ’“greenstick,^* 
f 140^ 142; false joints 
in* li 92 , non-uhien of. 
161 ; ujiion 148 , 
eral reduction of, 140*; 
generdl treatment of, 142 ; 
simple fraG^ures, 189, 140, 
269; treatment of Ubn 
uin<;in m, 154; jpe&ertSon 
in ununited, 154 ; no fiac- 
ture after union, 155 ; re 
«. adjustment of, 155 , [sec^ 
al^o Special BaaioNs and 
Bokfb) 

Frigilitasossium, 464, 469 
Franco, 1037 
Frcre, Jacques, 1037. 

Fungus cerebn, 776 » ' 

Fungus aituuli, 481 
f<\irunculuB, 81 
Fusiform aneurism, 327 

OAliTANO CAUTERY (in 
haemorrhage), 278 
Galvano puncture (in nsevus), 
880. 

Gfl%ba, f 05, 509. 

Gangrena semliS, 68, 325. 
Ciangrene, 68; vaneties of, 
64 , causes ot, 63 ; acute 
or humid, 64 , chronic, 
68 , senile, 68 ; scmle 
of Pott, 69 ; sub acute, 71 , 
symptoms ot, 64 - 68 , 
question of^ and rules for 
imputation m, 67, 70, 71; 
Treatment of acute, 66; 
tieatment of chronic, 68 ; 


ipB alter aoiputa- 
tion, 684 

Gastrotomy, 1089; dmotU 
ease ef, 1Q56. 

Gelatinoifr dogeneration m 
joints, 481; relation of 
scrofula to, 485 ; patho- 
logy 482 ; treatment 
ot, 483^87, 

GoMy, 1087. 

Gleet, 1164; tieatment of, 

Olci^ 888. 

GluVBal aneunsm, 856. 
Goitre, 865. 

Goflr4s, 189. 

Gonorrhoea, 1161 ; treatment 
oi, 1164 ; m female, 1166 ; 
preputiahs, 1167. 
Oonorrhceal rfieumatism, 
253; ophthalmia, 1166; 
warts, 1167 ; eruptions, 
1166. 

Gooch, 180, 203, 206, 212 ; 

(see also Splint). 

Goodsir, 441 
Gouley, 1JJ9 * 
Granulation, 43. ^ 

**Ureanstick” fracture, 140, 
142 

Gray phaged«p^, 58. 

Gio^ 504 
Gifltnnieta, 367, 422 
Gunshot injunes of bones 
aud joints, 120. 

Gunshot woU||ds, 110 126 ; 
* treatment* ^ 116 - } 23 ; 
chtiuul cases lUusfrative 
of, in cvfiU p aetue, 220- 
2J4, 568. 

Guthrie, 558, ^58 

H.SMATOCBLE of thyroid 
gUud, (ctse oj, 927 ; of 
tunica vaginalis, 1173. 
Hoenmtothorax, 957 
Hxniorrh ige m abs( ess, 23 ; 
alter aiiiputatioii, 561, in 
bruises, 102 , consecutive, 
316, 821 ; iiijbrdciauial, 

757 , secondary 817, 821 ; 
reactionary, 3l6t 3^1 > ui 
vanx, 266 , from veins, 
258 , from wounds, 91 , in 
punctim'Bd vounds, 100 , 
aM kthotow, 1208 , 
in lithotomy, lK9 , if^des 
of ancstiug, from wounds, 
Oil ; arrestment of, 270- 
828 , ^ acupressure), 

I 314 , ^ digital com- 
pression), 273, 277 ; (by 
cautoQsuig agents), 977 ; 
(by Esmaich’s method), 
27511461, 661; (by liga- 
turlj, 279-281 ; (by etyp- 
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tM, 282, 221 ; tanr- 189, 172 $ dinlmticms of, 

Biqtiet), 278 } Mwsalcase 168 ; redaction 4^filoea- Uifon af, 1039 ; 

^f faUUt 740^ tionB of, 167 ; dimutd cases ecms cf diseases of, 1068« 

Hnmorrhoi^ 1188. UhestmUng froetorer add Inti^-bipeoiAr ftaotUTO of 

Hamostatica, ' 270 ; ortift- injurioB of, 285-241, 567t fbm0r» 188. 

oial, 273 - 323 ; satoral, Hamid gaagrone, 64. lotra-craBiil Imstonbage, 

270 ; temporary, 273- Htmtet «lph&, 882, 1X42. 757; dmiMpa^ 793, 

Hand, ampntattes of, 697. Hanter, William, 842. 795. ^ 

Harelip, 880. Hunter^s oonal, 654. Intra-cranial sftp|mTatioii, 

** Harelip ** satare, OS, ' Hutchinaon, 29(X 762 ; clinical cases 703- 

Head, i^uries and diseases Hydatid cyst, 1267. 795. 

of, 760. Avj* Hydrt-Sarcocele, 1177. Intas-suseeptioii of Ixmts, 

Healing, process Hydrooel^ 1170. 1089. 

Heetfc fever, 80. Hydroptlobia, 108. Iodide of potass in^sypldlis, 

Hepatisation ^ long, 4. ^ Hyd^;^ articuti, 474, 478. 409, 421,428. ; 

Hernia cerebri, 776 ; bomor- Hydi^oraa, 956. > Iritis, 8, 415. 

idis, 1168, 1170. Hypertrophy, 362; of tongue,^ Irreducible ^emi% 988 ; 

Hernia, 979 ; abdbsftjinal, 838; of scrotum, 1178. causes of, 988. 

979; definition and me- Hysterical ofibctions of joints. Irritable testicle, 1178. 

chanism of, 979-984 ; cqa- 508 > diagnosis and treat- Irritable ulcer, 50. 

tents of sac in, 982 ; ment of, 504« Iirita^ fever, 6 ; after 

causes of, 983 ; j^sifica- fracture, 149. 

tion of, into ‘‘reducible” lOHOB, 20.. ^ 

and “ irreducible,” 984 ; Idiopathic erysipelas, 78. JACOB, 640. 

, congenital, 1021 ; compli- Iliac aneurism, 355.. Jaws, ii^uries and 'diseases 

cations of, 1003-1011 ; Iliac artery,i^ ligature o4 356, of, 844-854 ; dislocatioRs 
fcmor^ 1027 ; inguinal, 544, 559 ; clinieoi ease^ of, 845 ; fractores of, 844; 

lgl2 ; infantile, 1026 ; in- ligature of; 608, ^ abscess df, 847 ; ewislbns 

; carceration in, 989 ; irre- Imperforate inus, 1290. ^ ^ of, 850-852 $ tiimd||irs of, 

ducible, ^ ^ 88 ; treatment Incarceration in hemiStJl^ 394, 848 ; diaarticulatioh 
of (by 984 : Inci*ed.vrouji^, Mt' , ” JSS ; iMiti- 

(by t&ns), 992, 10i7,” ^ of 

1031 I >401001 0 UBb ^of, ^ Indolent ulcdr, 46. ' lovjerjaw^ 909; cf malig- 

1036 ; retentive appuatus Infantile hernia, 989. nant tumour of^ 911. 

in, 985 ; strangulation in, Infiltrated 8 i|ppuration, 25. diseasof 470 ; in- 

Ibow effected* 089i t^pu- dufia^ned ulcer, 48. ' Juries _af, XS7 { striic^re 

matic, wounding b)f Iiiflammat;oii| 1 ; %pn^ 9;' pf, 176 ; dropsy 0 ^ 474 , 
abdomen, 971 <; operation of brain" and rnembranAs,^ 478 ';^^n 8 hot injure of; 

for cure of; 996, 1018; 761; chronic, 9; of con- ' 120; " acute inflammation 

statistics of results qf jnnetivo, 2 ; of bont, 429; ^ 0 ^ ,471; treatmmit of 

operations for, 996, 1038 ; of joints, 471, 476 ; of ' heute inflammation in, 473; 

umbilical, 1035; ventral, lungs, 4; of skin, 5; cbronlo inflammation in, 

1035 ; dinicfd cases Ulus- causes ot; 5, 6 ; symptoms 474 ; traumatic fufloi^ma- 

l/rating treadtnent of, 1040- of, 1, 2, 3 ; pathology of, tion eS; 475 ; anchylosis 

1056. 7 ; terminations of,^ 10 ; - of, 501 ^ movable caiialages 

He7» 709. '■ treatment of, 10-19’; of in, 479 ^ excisiem of, 612 ; 

Hill, 776. veins, 259; operations eon- bysterica^ftffectioiifl 0^503; 

Uipdoint, disease of, 491 ; nected with treatment of, ^ white swelling of, 481 ; 

ai^te form of disease of, 15. . wounds of, 4^. 

497 1 dislocations of, 185; Inflammatory feypr, 6. Jones, 284, 29(^305. 

exo&skms of, 618, 642 ; Inguinal aneurism, 365. .. 
ampdlBtion at, 682, 717 ; Inguinal hernia, 1012; direct, IdBKLAND, 283., 
treatment of disease of, 1013 ; diagnosis of, 1014- %;nee, contracted tendons at, 

494 ; clinical cases Ulus- 1017 ; varieties of, 1012 ; 249 ; dislocation of, 210 ; 

Ming omputai^ at, for treatment of (by |hxis), excision of, 616, 644; am- 

diSQ^ 726^ 7d9, 784, 1017; (by operation), 1018; putation at, 715; results 

« ' i^M^asesMlastmtin^pri- core 1040, 1043, in amputations for disease 

mary a«, 721. 1051. of, 688. 

Hodgson, 345. w Innominate aneurism, 346, 

Holmes, 497.^ . ^26. r'l^ACEBATED perineuxm 

Holt’s methoflin strictu|p. Innominate artei^, .ligature 1185. 

1143. , of, 525. Xjtcerated wounds, 101| 103 ; 

Hospital gangren^ 53 ; bI& Insect-poisons, 109. treatment of, 104. 

<58. ^ Interstitial suppuration^^S. ^|baehrymal fistula, 817* 

Housemaid’s knee^tt^. ^Interstitial absorption oineck Lachrymat sap, wounds of, 
Humerus, fracttueff%|; 141,1 of femur, 499* 816. 
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LaBg^i^k, 124| 474, 70S, 

BBS, m. 

802. 

Ltmgoscope, mode of 

806 . 

Lat^rttgotomy, 897. 
fjaryngo %tradieotojiiy, oose 
0/, 927.^ , ^ , 

Larynx, aflTections of, *n 
BypWlis, 428 ; chionic 
diBeaees sf, 890 ; foreign I 
bodies in, 871, 872-877 ; J 
injuries of, 871-872; in- I 
flABunarion of, 877-879 ; 
obstwtionof (aww)i874*^ 1 
876 ; removal of, 900 ; 
s|}^ of, 892-898 ; varty ' 
disease of, 893. " ^ J 

Latend anenriam, 327-828.y 1 
Lateral operation in Utbo- I 
tomy, 1094; in chjdren, I 
1099. 

Lavnrance, Sir W., 345, , 

Leediiiog, 17. 

Leg, amputation of, 714; 1 
fractures of, 211 ; treats I 
ment of fractu|e8 <s^ 211- i 
21 6 ; priamry amptdcUiona 1 
of idinical cases), 742, 1 

Licben sypHilitict^ 419. * 

Ligamemuii pai&Uas, evul- 
sion of, 208. . ' * 

Ligature in arrestment of 
Itienprriiagn, 279-281;* 
Ws&y of U8<^ of, 281-^- 
29rj author’s experiments 
on^ action of, 2W-301 ; ^ 
deductions to use of^ 

803; effects of, 6n circtf- , 
lation, 807 ; cdfects of, oA 
surrounding parts, 310 ; 
effects of; <m arteries, 312 ; 
review of opinions ri^rd- 
ing, 295 ; use p£, to aneu- 
rism, 382 ; operations 
connected with use of, 
523-525. 

Limbs, artificial, 719. 

Lipoma, 367. 

, Li^s, cancer 828 ; ulcers 

of. 828, ^ ^ 

Lister, antiseptic dressing 
of, 90 ; catgttt ligatures of; 
291 ; on amputation, 659. 
Liston, 190, 653, 717. 

Liston’s splint, 147, 212. 
Litholapaxy, 1070, 1078- 

1081. ^ ^ 
Lithotomy, 1083; bilaterajij 
operation of, 1101; 

1088 ; mesial operatloU, 
1104; modes of oper«tiil| 
in, 1092 - 1106 ; latere 
o;)eration, 1094; latwali 


to diUdren, 1099; eifcrac* 
rion of atone to, 1097 ; 
after-reanlta, etc., o1^ 1106- 
1112; perineal operation, 
1084 ; ret^verical opera- 
tion, 1105; aupta- pubic 
citation, 1082^; ipuroes 
of hffimoiTliageafteCt208 ; 
various mei^da of per- 
forming, 1081. 

Lithotrity, 10704075., 
Lizars, 1183. ' 

Loose bodies in Jtoaps, 509 ; 

in joiutg, 479. ,,, 

Lower jaw, 

.ejoesamn of 909 {m alto 
¥ Ja*^). 

Lumbar ubscess, 977. 

Lupus, 64. 

Luxation faee BiALOcanon). 
Lymph, external effusion of, 
in ligature of arteries, 298, 
800,811. 


Movable cartilages 

479. . 

MiiUer*8e6. 

Muscles, dlseal^ and tojmfea 

• of; 242 ; morbid coxit»o- 
^tion oi^ 245 ; rupture of, 
242 ; wounds of; 93, 100. 

Myeloid sar^ma, 366. 

Myomata. 367. 

Mymudn, 3^, 376. 

NiBlVL..378 ; venous, 881 ; 
trsament oi; 379. 

Nasal bones, flracttirea of, 
^ 817, 

Nasal duct, obstruction of, 
816. 

Nasal polypus, 820*828. 

Nasal sepmm, nloeration of, 
823. 

Nasmyth, 441, 854. 

NauseiLad^After anmstbetics, 

516.^^ 


MACAKTNEY, 7. 

Macdougatl, 460. , 

Maiaonneuve, 188. f 

Malgaigne’s book8| 207. 
Malignant tuntonrs, 869, 
J8ir893 ; of scalp, 744 ; 
poljpus ; of nose, 820 ; ^ 
rfmiioZ mae of on JR. Su]^, 
Maa^laf 911. 

Mamma, diseases of, 950 ;- 
excision of, 961 ; hyper- 
. ‘trophy of; 950 ; irritably 

' .... 

Mbmmary absceas, 950 ; 

^ tupiours, 950. 

Manec'r 2^4, 298, f304. t 
Maxilla, malignant tumour 
'• of superior, 911. 

Medullary sarcoma, 385. 
Melanosi^ 387. 

Meningitis, 761. 

Mercury to syphilis, 409, 416, 
421, 423. 

Mesial operation in lithotomy, 

noi, 

Metacarpus, dislocation and 
fracture of, 108, 

Metastasis, 10 ; artillcihl, 
14. 

‘ Metatarsus, fracture of, 219. 
Miltoi 153, 311. 

Mollities osflium, *P8. ■ 
Morand, 282. 

Morbus coxariuB, 491 ; treaw* | 
ment of, 494. 

In Moreau, 6^2. 

Mortality, comparative, of 
excisions and amputations, 
621 ; causes of, after am- 
s putation, 665, 681-692. 
i Modification, 63 {tee alto 
, Gangbssb) 


Neck, tumours 861-868 ; 
" removal of, 862 • 864 ; 


Wounds of, 868 1 ddnical 
y eatet qf htmouri of 912* 
928. 

Necrosis, 449 ; acute, 449 ; 
chronic, 450 ; superficial 
and internal, 461 ; s^, 
quesfra in, 460-463; ill 
Bcrofbla, 453 ; compared 
with caries, 4^4 ; sub- 
periosteal surgery in, 459 ; 
Oiwration deagribed, 460; 
ufrer fracturla 146 ; Of 
cranial bones^ 790 ; gene- 
ral treatment of, 456-464 ; 
dinical cate of 581. 
Nelaton, 188. 

Neuralgia of testicle, 1178. 
Neuromata, 367. 

Nitrate of silver in erysipelas, 
30. 

Non-union of fractures, 151 ; 

lireatment of, 153. 

Nose, bleeding from, |J18 ; 
fractures of, 817 ; foreign 
bodies in, 817 ; polypi of, 
820; restomtidn of, 824 ; 
ulceration of^ septum nasi, 
823. ' 

Nostrils, polypi iq, 820. 

OBLIQUE fracturJI, 20Qj 
treatment of, 200 ; of 
humerus, 172*174. 
Obliteration jf arteries bftei 
* .ligature, 

(Bdeiuatous erysipelas, 75. 

! glottidis, 877-878. 

w ^ npbngotomy, 906. ^ 

} CEsopbiymis, foreign bodiesto 
J 904,^btrictnreof, 907.. 
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itTOdttif, fiAetwe 

, OffeifttiokUif s^legical, g^td 
rules . for peifonaauoe of, 
5 Uy522 I rulofi for sfl^^ 
imAsDSBlt iu» 521 ; a3UM- 
th^tics, oxhlbitiou of, iUi 
' 516; general amaig»att»# 

? for, 516. 

' Qpbttialiuis, gononihceal, 
1166. 

' Orbit, injuries and wounds 
of, 814; eztirpatioB ofl 
oontenti of, 815. 

Orchitiis, 11«^ im. ^ 
Os calcia, foaetare of, 21 $^: 
OssificsISdb of tumours, 874. 
Osteocephaloma, 898. 
Osteoclast (Butcher's), 156,* 
237 ; (RiszoU's), 157. 
Osteocystoma, 892.^^ 
Osteoma, 867, 890-WE ' 

Osteosarcoma, 891. ^ 

Ostitis, Wte, 427; trea|ii9^ 
ment o^ 485. 

Otitis. 867. , I 

Otorthcea, 868 . ^ 1 

Ovaries,, diseases of, 1182. j 
Ovariotomy, 1188. 

.^Ozmna, 828. 

PAGET, Sir J., 2, 368. 
Palate, ckfb, 838 ; tumours 
if 842. 

Pancreatic sarcoma, 874. 
Papillo^ 868. 

Papular skin ^eruption, 419. 
Paracentesis ibdominis, 974 ; 

thoracis, 958. 

Paralysis of bladder, 1114. 
paraphymosis, 1169. 

Park, 618. 

Parotid gland, woimds of, 
813. 

Parry^ 307. 

Par4, 281. 

Pat^, dislocation of, 208 ; 
evulsion of ligament of, 
208 ; fracture of, 142, 205. 
Penis, affections of, 1160, 
1168; amputation .of, 
1181; cancer of, 1181. 
Perineal fistula, 1157. 

Perineal operation in litho- 
tomy,. 1084. !- 

«^erineal section in stricture, 
1146. 

Perineum, laceration of, 
llo5 ; surs^ anatomy 
of, 1086 - 1081 . 

Peritonitis, 972. * 

Periosteum, structure of, 428. 
Periostitis, acute, 429 ; chro^ 
Uic, 432; treatg^ent of, 
435. 


Petit, 282. ^ r 

Phagedsena, hlack, 58 ; griiy, 
58; relation ^hos|dti&m 
to, 60. 

Phagedwnic ulcer, 57 ; IrSat- 
ment.0^61. 

Fbagsd|pdc :^ 1 'ewesl aore, ' 

Flmry^eid absi^, 906. 
Phaj:^z,dMea^ as^ injuries 
of, 90i'S87 ; foreign hodies 
in,iS02-906. 

PhleUti^MO t 4cufo. 259; 

, variety , ot; 269 f trieat- 
t ment<^^61jf ' 

Mpjmon, 74. * 

rac^onouB eryslpdan 75. 
Phlyctenaa, 65. ^ ^ ^ 

Phthisis laivngea, 8fi^2. 
Phymosis, 417, lit^ » 

Piles, 118& , . • 

Pfrflgofl^ 712. . , i 

.^^ 240 , 914 . 

pperatfons, 824*82ir. 
H^onia,^. ^ 

Pneumothorar, ; dfoiorf. 

cate pft 9884 " ' 

Poisoned wodnds, 87^189. ' 

'Polypus of ear, 859; nasal; 

« 872, 820 ; of luctdin, 
1192, 

PopUt^nl aneurism; 858 ; ' 

ctinicid catet 0 /, '592-696. 
popliteal artery, wound of 
(dimml cas/^ 574. 
Ponj^lanous disease of hip- 
joint, 499. 

Porta, 807. ^ 

Pott, 61,2, 762, ,, 

Pott’s cum^ture 443* 

Pott’s fracture, 215. ' 

Pott’s sentfo^ar^^rene^ 69. ; 
Pouteau, 188, 282. ^ 

Price, 645. ^ 

Primary syphilis, 402. 
Prolapsus ani, 1191, 

Prostate gland, diseases of, 
1115; cancer 1118;, 
acute inflaromatij^n of, 
1115 ; affections of, in 
' nrethral disease, 1130 ; i;|i- 
largement of, 1116 ; gene- 
ral treatment of diseases of, 
1121. 

Psoas abscess, 977. jg 
Psoriasis wpldlitlca, 419. 
Ptosis, 814, 

]^ncture, 17. 

Punctured fractures of cran- 
ium, 770, ^ 

Punctured wouncS, 87, 99; 

treatment of, 100 . 

Puncture of bladder; 1160 ; 

clinical 1206.^|p%} 

Pus, 20. 

Pustular skin eruption, 419. 


puntdle, foidigit^ 107, . , 
Fymmi% 81 ; pathdloi^ of, 
82 ; symptoms, of, 81; 
.tiuatiu<^ 1 i of, 82; recent 
yi jfws yisgBzding, 32 ; as a 
cause of mortality alter 
amputatfona, 685; after 
fra^Ures, 149^ 

RACHPftS, 464.' . 

BadUd anoHrilKU#^ 854. " 
Badial artery^, ligature of, 
^^542, 585; lidse anaurism 
^'of, {fMmxm c««K 571* 

*f Badfosl cucB ,d( hsnda, 
1086. ^ ■' . 
Battle, fraotUresrd^ lOb-^iSS. 
Bani;la, 886 . 


^521. ' ' 

Bead^|tjhent of fraoturos, 

bperatiau hi 
Jithotomy, IW. 

0^1104; 

1190;'atrio^ 
.«tura of, 11^ i ui<m of;^ 
1192.. ^ ^ ^ 

BeounwaT’ imnorttrs^ . 888 ; 

dvMoai Ikte 896» 

,B«4feni* 8 * . 

I Reduelbfo heimia, 984. 
Befraoture, 105 ; Bi^jtdier’s 
^ dase of, 455 ; autlnsTS case 
of, 156 ; dimcal odbe 

' ^ 

Seid, 

ItMMctilMl 612} of 

Imnes in uUunited fractures, 
154; hi compound disloca- 
tions, .160 ; idinical cade of, 

' ' 

Resolutioxi, 10, 

Retention ^ monsbmal fluid, 
1160. • 

Retention of urine, 1113 ; in 
femaie, 1159; from orga- 
nic stricture of urethra, 
1124; from prostatic dis- 
ease, 1115 ; dinical eOss 
1206; 

Retro - pharyngeal ahscSis, 
,907. a, ^ 

Rheomatio arthritis, chronic, 
499. 

Bhinoplastio operataons, 824: 
827. 

^bs, fractures of, 951. 
Bickets, 464. 

Rponhuysen, 1184. 
Roiind-celled sarcoma, 866. 
jMupture of muscles; 242 ; of 
M^^s, 244; of tendo 



tm 

aneurism» 

887* 

ii istola, 813. 

Baireoma, simple, 379; medul- 
laiy, 38?* 

Sansotnatotht tamoui^ 886. 
Baytci’g Ikfp-Jomt eplmt, 495. 
Sealdi^ 127; treatment of, 
129. 

Scalp, ii^uries and vounds of, 
750-75$ ; tiunonrs of, 789 ; 
coiee qf ^uHea ^ 

Scap^i^ ampntaiUon of, 706 ; 
eadslott^ of. 949 ; 6actore 
of, 165 ; JavM cases (of 
llraotiiTe)\ 239 ; 4f encftlon 
oft 968. . 

Bcarifications, 17. ▼ 

Scarpa, 285. * 

Scaipa*e aneurism, 32fv 
ScirrhuB, 382 $ treatment of, 
884. 

Scrofula, neoroslB in« 453, 
454, 486. 

Scrofulous fungoid tesUde, 
1177. 

Scrotal hernia, clinical casts 
of, 1040, 1043. 

Scrotum, cancer of, 1180; 

bypertroi)hy of, 1178, 
Socondary hsemorrhoge, 816, 
321 ; casf of, 318, 
Secondary syplulis, 402, 412. 
Sedilldt, 532, 657. ^ 

Senile gangrene, 68 ; ol] 
“Pott,” 69. 

Sequestra in necrosis, 450. 
Serpiginous ulcer, 54* 

Setons, 153. 

Shock, efferta of, itUss inju- 
ries, 681 ; relations of, to 
results of amputation, 681. 
Shoulder -joint, amputaflons 
at, 702-705; excision of, 
634 ; cUnicaL mses of am- 
pUo4sm at, 737, 740. 
Simple aarcoma, 372. 

„ tumoum, 368, 872- 
381. 

Simpson, Sir J. Y., 314. 
Sinqs, 87, 1194 {seC also Pis- 
ircLA). 

Skin, sypldltfic emptiona of, 
419, 425. 

Sloughing phagodmiub or 
ulcer, 57. 

Snake-bite, 109. 

Soot- wart, 1180. ^ 

Sore throat, syphilitic, 415, 
419. 

Sound, use of, in exploring 
bladder, 1072. 

South, 240. 

experiments on 


INDEX. 

ligature of arteries, 297 ; 
method of amputation, of 
tiiigti, 6(7. 716; at 

shoulder, 704. 

Spindle-celled sarcoma, 866. 

Spine, acute oumture of, 
443 ; treatnmnt of acute 
cumture of; 44flPf con- 
cussion 0 ^ 781; i^uries 
dP, 784 ; Draotures sna dis- 
loca^ons 737 ; tUnUsal 
oases cfiafnury cf, 309 ^ 


197, 

147 ; 


201 r 

Bsym\ 486. 
ftquamous skin 
413. , . 

Sttnta^ 846. 

Stasia, S, 

Statistics cf r^nlts of axn- 
pntations, OoTV 631 ; of 
results of misiont of 


Interrapted, 93; quftl^ 
93 4 ' * 

Symi 612, 664. 717, 11-4^ { 
Symptomatic larer, 6. 
l^noTjtls, 470 ; acute, 471 ; 
ohronio, 474; results of; 
472 ; treatm^t of, 473. 
Sy|hiUtie hydro - sarcocele!, 

SyphWo ulcer, 62, 422. 
Syidiilts, 402 ; bubo of, 402, 
412; chancres in, 40^4llL 
oondylcmatain, 416 ; cod 
mltia, 424 ; definition 
468 ; latmiw, 402 ; 
4|^ttdary,'^1B2, 419; 

Igkin* eruptions Hfii 
4ol^^’ *1 ; rirus 


TALIPlfiS, 260; calcaneus, 
262|^ equinui^ 261 ; 
joints, 628-631. iSq’iiW*- vams, 262; va^ 

fitaldstlcs of amputa^o^tf^ gas, 266 ; Tarim, JMi2. 
excisions, 747. nMirsus, dlaloeati<m 218. 

‘ ITaxis in hernia, 992, 996, 
1.^ 1017, ].081. 

Teal^ «8 b, 701. 

■Tenoculnm, use 279. 

Tendo Aohfihs, rupture of; 
244 ; division of, hi talipcfhn 
254. 

Tendons,* division and rup- 
ture ef, 244; contraction 
of, at knee -joint, 249; 
morlud contraction of, 
245 ; division in club- 
foot, 250-254 


tachrymaruRi, 

816. 

Stomach-pump, tme of; 905. 

Stone in bladder, 1064. 

Strabismus, 246. 

Strangulated hernia, liow 
efiectod, 988 ; summary 
of cases of, 3038. 

Strangulation, internal, of 
intestine, 1039. 

Stricture of cesoplmgus, 905 ; 
of urethra, 1124; cathe- 
terism in urethral, 1136 ; 
curative treatment, of 
urethral, 1136 ; of Tectum, 
1197. 

Strumous ulcer, 62 ; testicle, 
1177- 

Stumps, anatomy of, after 
amputation, 650 ; after- 
treatment and dressing of, 
661 ; rules for foiuiation 
of, 660. 

Subclavian aneurism, 849 ; 
case of. 687. 

Subclavian arter;^, ligature 
of, 638-639. 

Subperiosteal abscess, 433; 
treatment of, 437. 

Sub -diriosteal stiigery iu 
necrosis, 459. 

Suppuration, 20; in bone, 
436; c(mstitutioual dan- 
gers of, 30 ; infiltrated, 
26 ; interstitial, 21 ; local 
dangers ^ of, 36 ; supW- 
ficial, 2t 

Suppurative fCTer or pjrss- 
mia, 81-34. 

Supra-pubic lithotomy, 1082. 

Sutures, 93 ; harelip, 93 ; 


Tertiary sy 


. _ 421 i treat- 

ment of, 423. 

Testicle, infiammation of, 
1170 ; Imtable, 1178 ; 
tumours of, 1175; re- 
moval q 4 tumours of, 1176; 
scrofulous fungoid djsea&e 
of, 1177 ; extiriiation of, 

tm. 

Tetanus, 134 ; treatmenit of, 
186. ^ 

Thecal bursm, 505 ; diseases 
oi, 608. 

Therifio Cautery, 848. 

Thigh, amputation of, 653, 
716-717 ; fractures of 
{see Fbmoa) ; clinical 
cases illuitratmff mnpata* 
tion qf, 742-746. 

Thomson, Sir H., 1076, 

Thoracic aneurism; 894. 

Thorax, injuries and surgical 
diseases of, 947-969 ; tu- 
mours of, 947-961 ; wounds 
of, 954. 

Thrombus, 258. 

Thumb, imputation of,. 396 ; 
dislocation of, 183. / ^ 



imEx. 


^ b0ay, eolai^gempt 
(Ml ; eXotiRon of, 8I&5 , 
884-8^; ttt> 

I pMicmg loryti- 

l ipiiioA^ 884 i dvMCfd 
927. 

«rtery, ligB^ of 
” anteifot, BSiQ ; tif iWMOxior, 
f 87 ; false aneSflb of 
(<4mtcM 0096)^ 08; wotutd 
^|^|i08teiaaf 

anipti<^ti4<of, 707. 
Pmgue, a4M4ii»8 of, 888 f ' 
ounce] df, ^9$ Jjf, 
tmplir of^ %88; itiila 
.’'tti&ion ipf, 838 : vaiftitf 
^ of, 840448 ; lid^t^na 
of.W 

ronalla, diaeatea of, 188 
rorsum, ^78, 81 piwciplee 
and metliodA of, 8lM 
I'oiinnquet, 273 , Moonfo, 
274 , Piiftf^a, 278 , bigno- 
tom’s, 274. 
roynbee, 860 
lYac]»ipa, inflaroOtatton of, 
879 



rracbtotoxny, m clirODio 
^lamigiUa, 892 , in croup, 
“882, lu dipKlhentit croup, 
887 ; in lai ynRoal olwtmK, 
tioii, 876 *, in Ui'yD^eiil 
spasm, 892 89^ ; for rc^ 
moral of foreign liodiee, 
876, 928-936 , operation 
of, descnbe^l, 898 900 ; 
thn^l casdt of i 928 945* 
rraumatio anenusna, 840 ; of 
cftrotid, 849, of gluteal, 
356 $ of femoral, 357, 
rranmatic erysipelas, 78. 
Fiauiuatio gangrene, 64* 
Fiavus, 288 
Tiepan, 778. 

rrepliming, 778; for cases 
illufctratjng w cases «f 
miutieb of (.ronium , opera- 
tion of, l)-v JoTjn Bell, 807; 
fttles ioi, 783. 
rrousseau, 882 
True aneurism <f l<g, 86^, 
Trubsca in hmua, 985. 
Tufnell, 332 

Tumouia, 882 ; definition ol^ 
862 , adenoid, 374 , adsn 
oma, 368 adipooeorlatty, 
873 , ongionialu, 368, 378 , 
carcinoma, 367, 382, cLon- 
dromata, 367 c 1 issifu atiou 
of, 364 , distinction of, 
finm hypertiophv, 362 , 
distinction ot, fum luAiiu 
Urntory swUlinga, 868 , 
development of, 365 , c'\ stic, 
'■368, 789# cjstic ilbioma, 



376 ; es^ysM, 377* f eji* 
thelioms^ 868; et^e» 
878, 790j filfo-cyidiot 
876 { dbrous, 3/4 ; dbre- 
plastie^ 366, 888; 
matf^ 867, 422] melonotie, 
887 869| 382, 

393, 789 { |nyom«te» 367 ; 

867, 376 , wm 
romatiiy 967 , nnvi, 378 ; 
GRtsmnata, 867, 390, papil- 
kuna, 368 ; raconvnt, 838; 
sareooiJla* 967, 87% 386 } 

I dfmple, 865,. 868, 372, 
eourhusT 382 ; fhy^H 
reMl(ses TlBVR&n) 
vashulsi!', 866, 173 ; liSQ^ 

^ 877 ; dmcal cam iU/uth 
trailing iteaimmi tv* 

movivu 

iTunKilb vaganahs, bsdroosk 
ofTliTO , 

as ^ styptic^ iiS2f 

urn, fltrtibela], 360; 
Ion of; 860. 


T7LCEBATION, process of, 
41; ofiionts, 439, ofear- 
tilago, 488 494, ol lips 
828 , of ^eptuni nasi, 723, 
of tongue, 839. 

Ulcers, 45 , clasbidcation of, 

45 , callous 01 obromc, 

46 , cancel ous, 52 , cel 
lular tfssuo ulcer, 53 , 
indole ut, 46, indamed, 48, 
MtaUe, 59 , phagedenic, 
57 , rodent, 5i , scoibutic, 
$2, 56 , etrumous, 52 , 
ipcci6c, 52 ; sypHUltic, 
52, 422 ; serpigtuous, 54 , 
lancQse, 57 , i»eak, 45 

Ulua, fractures of, 177-180. 

Ulnar oneuiism, 354 

Uluai artery, ligature of, 
543 

Umbilical hernia, 1085. 

Umon of fractuics, 143-146. 

Uiethra, iniunes of, 1058, 
anatomical structure and 
measurements of, 1125 
1128 , stneture of, ^24 , 
crgonic bincture oi, 1125 , 
spasmodic stneture of, 
1124; sarfetits of atiic 
ture, 1126 , lesions com 
pli( ating f>tj icture of, llSl ; 
causes, symptoms and 
ejects of stricture of, y 31” 
1135 ; diagnosis of stne. 
ture of, 1135 , treatment 
of stricture of, 1186; gen 
cral lules for treatment of 
stneture of, 1149; cathe- 

4l2 


;»8 

letmiik.triAaa!l|yiaij 
am-t«wdain,r%!A¥l > 

/ewiiafivntreijtaiw 
tore <% 1X89; treatment 
of sthetnre o^ bf'dmsm, 
1145: by 1141; 

1148 ; byikTMedi ecStlon, 
1U6*}149; by ^ 
totom, XIBIL 

UrethriH XXw- i ^ 

iMlthio^vagtoal ftvtoh, tl84 
0mtj]uFotoiny» X146* 

Untiaiy on^ din^aaei pf, 

1953} SauM mm V» 
130% dm , 

Ut»% oxtravwtion ol, 
ItA ; retention of, 1118 ; 
esHttnuKtkm oi; 1060 ; m 
filtnd|Mi of, 1108; sut^ 

pvesaton of, 1X0$, 


VilllHAtllMbanSii 
ValeaSifa.m ^ 

1174 , 

Vanbpse aneurism, 842 .148, 
ctmUal case of, CQ2. 
Variibse ulcer, 57. 

Varicose vems, 262. 

Vaiix, 262 , aneunsmal, 342 ; 
artmal, 796 , treatment 
of, 263^ hapmoiihago in, 
266 

fastular erectilo twnom of 
6<alp, 790 

ViMcuiar tumours, 578. 
Vmns, diseases of, 259 ; in- 
flommatiou of, 259 ; dila 
tatioii ff, 262] wounds 
oi, 258. 

Venesection,. 15. ^ 

VentNl hen»i% 1035. 

Veutio inguinal henna, 1013 
Vesical ciuoiii, 1064 
VcsicooioB^td hstuLi, 11^4 
Vesienlar akin eruption, 419 
Vtoeent, 209, 755, 984 
Virchow, 7. 

Vital dilatation of urethra 
tot stiicture, 1189 
Vonntuig after aiiabthetto|i 


WADE, 1143. « 

Waldrop, 386, 346 
Warren, 916 

Warts, gononhoeal, 1166 ^ 
Warty disease laiviut 
898. 

Watson, P. H , 646, 865. 
Waxy degeneration of artenea, 
324 

Weak nicer, 45. 
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